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ANSWER 1 OF 22 HCAPLUS COPYRIGHT 2010 ACS on STN 
Starch biosynthesis in plants 

A review. Starch is a major storage compound in plants that is present both 
in leaves and in storage tissues. Biochem. and mol. biol. data show that 
ADP-glucose is the glucosyl donor for plant starch synthesis, and its 
synthesis is catalyzed by ADP-glucose pyrophosphorylase . Subsequently, 
starch synthases catalyze the transfer of the glucosyl residue from 



ADP-glucose to the oligosaccharide chains of the starch components amylose 

and amylopectin to form new a-1 , 4-glucosidic residues. After 

elongation of these a-1 , 4-glucosidic chains, the branching 

enzyme catalyzes a cleavage of the elongated chain and transfers 

the cleaved portion of the oligosaccharide chain to either another region 

in the amylopectin mol. or to a new amylopectin and forms a new 

a-1 , 6-glucosidic linkage. Amylose synthesis is catalyzed by the 

granule-bound starch synthase. Regulation of starch synthesis occurs at 

the ADP-glucose pyrophosphorylase step. The enzyme from higher plants, 

green algae, and cyanobacter ia is activated allosterically by 

3-phosphoglycerate and inhibited by inorg. phosphate. Isolation of 

mutants and control analyses indicate that the allosteric activation and 

inhibition are of physiol. and functional importance in the regulation of 

starch synthesis. Furthermore, evidence indicates that ADP-glucose 

pyrophosphorylases can also be regulated by a redox mechanism. The 

current knowledge of the enzyme structures and critical amino acids necessary 

for substrate binding, allosteric effector binding, regulation, and 

catalysis for the ADP-glucose pyrophosphorylase is reviewed. 
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TI Chlorella starch branching enzyme II (BEII) can 

complement the function of BEIIb in rice endosperm 

AB In monocots, starch branching enzyme II (BEII) was 

functionally differentiated into BEIIa and BEIIb after separation from the 
dicots, and in cereals BEIIb plays a distinct role in amylopectin 
biosynthesis in the endosperm. The present study was conducted to examine 
to what extent a green algal BEII has an overlapping function 
with BEIIb in starch biosynthesis by introducing the Chlorella BEII gene 
into an amylose-extender (ae) mutant of rice. Chlorella BEII was found to 
complement the contribution of the rice endosperm BEIIb to the structures 
of amylopectin and starch granules because these mutated phenotypes were 
recovered almost completely to those of the wild type by the expression of 
Chlorella BEII. When the recombinant BE enzymes were incubated with the 
rice ae amylopectin, the branching pattern of Chlorella BEII was much more 
similar to that of rice BEIIb rather than rice BEIIa. Detailed analyses 
of BE reaction products suggests that BEIIb and Chlorella BEII only 
transfer chains with a d.p. (DP) of 6 and 7, whereas BEIIa preferably 
transfers short chains with a DP of about 6-11. These results show that 
the Chlorella BEII is functionally similar to rice BEIIb rather than 
BEIIa. 
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CS CREST, Japan Science and Technology Corporation, Kawaguchi, Saitama, 

332-0012, Japan 
SO Plant and Cell Physiology (2009), 50(6), 1062-1074 
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LA English 
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TI Manufacture of branched carbohydrate using branching 

enzyme and application in food 
AB Branched a-glucan of (d.p., 5-15) is manufactured from 

a-glucan-containing starch hydrolyzate with branching 

enzyme such as a-amylase. The branching 

enzyme is obtained from rice, corn, potato, algae, etc. 

The branched a-glucan is useful for making food such as syrup. 
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enzyme and application in food 
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TI The phenotype of soluble starch synthase IV defective mutants of 

Arabidopsis thaliana suggests a novel function of elongation enzymes in 
the control of starch granule formation 

AB All plants and green algae synthesize starch through the action 

of the same five classes of elongation enzymes: the starch synthases. 
Arabidopsis mutants defective for the synthesis of the soluble starch 
synthase IV (SSIV) type of elongation enzyme have now been characterized. 
The mutant plants displayed a severe growth defect but nonetheless 
accumulated near to normal levels of polysaccharide storage. Detailed 
structural anal, has failed to yield any change in starch granule 
structure. However, the number of granules per plastid has dramatically 
decreased leading to a large increase in their size. These results, which 
distinguish the SSIV mutants from all other mutants reported to date, 
suggest a specific function of this enzyme class in the control of granule 
nos. We speculate therefore that SSIV could be selectively involved in 
the priming of starch granule formation. 
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TI Common evolutionary origin of starch biosynthetic enzymes in green and red 
algae 

AB Plastidic starch synthesis in green algae and plants occurs via 

ADP-glucose in likeness to prokaryotes from which plastids have evolved. 
In contrast, floridean starch synthesis in red algae proceeds 
via uridine diphosphate-glucose in semblance to eukaryotic glycogen 
synthesis and occurs in the cytosol rather than the plastid. Given the 
monophyletic origin of all plastids, we investigated the origin of the 
enzymes of the plastid and cytosolic starch synthetic pathways to determine 
whether their location reflects their or igin-either from the 
cyanobacterial endosymbiont or from the eukaryotic host. We report that, 
despite the compartmentalization of starch synthesis differing in green 
and red lineages, all but one of the enzymes of the synthetic pathways 
shares a common origin. Overall, the pathway of starch synthesis in both 
lineages represents a chimera of the host and endosymbiont glycogen 
synthesis pathways. Moreover, host-derived proteins function in the 
plastid in green algae, whereas endosymbiont-der ived proteins 
function in the cytosol in red algae. This complexity 

demonstrates the impacts of integrating pathways of host with those of 
both primary and secondary endosymbionts during plastid evolution. 
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TI Polyglucan synthase gene knockout Cyanobacter ium and use in screening the 
effects of heterologous genes on a-polyglucan biosynthesis 

AB Polyglucan synthase gene knockout blue-green algae and use in 
screening the effects of heterologous genes on a-polyglucan 
biosynthesis, is disclosed. Cyanobacter ium Synechococcus sp. PCC7942 
deficient in the gene coding for glycogen synthase (GS), glycogen 
branching enzyme (BE), or isoamylase (ISA), were 
generated . 
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Nakamura, Yasunori 
PA Japan Science and Technology Agency, Japan 
SO Jpn. Kokai Tokkyo Koho, 99 pp. 

CODEN : JKXXAF 
DT Patent 
LA Japanese 
FAN.CNT 1 

PATENT NO. KIND DATE APPLICATION NO. 



PI JP 2004275050 A 20041007 JP 2003-69795 

JP 4267942 B2 20090527 

PRAI JP 2003-69795 20030314 



L3 ANSWER 7 OF 2 2 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI A transformed plant having a reduced endogenous starch branching 

enzyme activity and a heterologous glucan branching 

enzyme and its use for production of starch 
AB The present invention relates to a transformed plant having a reduced 

endogenous starch branching enzyme (SBE) activity, and 

having a heterologous glucan branching enzyme (GBE) 

activity. The invention also relates to starch obtainable from such a 
plant. Reduction of potato SBE activity by antisense SBE I and SBE II 
expression is described. Cloning and sequencing of SBE from the red alga 
Gracilaria lemaneif ormis and heterologous expression of the enzyme in 
potato tubers are reported. Gene, and encoded amino acid sequences of the 
G. lemaneif ormis SBE are disclosed. Heterologous expression of a glycogen 
branching enzyme from E. coli in potato tubers is 

described. Production of f loridean-starch types and glycogen-starch types in 

transgenic potatoes using the heterologously expressed G. lemaneif ormis 

SBE and glycogen branching enzyme from E. coli resp. 

is described. 
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TI Fusion proteins with Chlamydomonas starch synthase and food and 

pharmaceuticals containing starch-fusion protein complexes 
AB The invention concerns starch granules containing a hybrid protein between a 
starch synthase and a protein of interest, the nucleotide sequences used 
for obtaining same, methods for preparing them and their uses, particularly 
in pharmaceutical compns. Thus, the cDNA for the STA2 gene starch 
synthase of C. reinhardtii was cloned and sequenced. A 

C-terminal-truncated starch synthase of 58 kilodaltons (wild-type enzyme: 
76 kilodaltons) encoded by the sta2-l allele was found to have a six-fold 
increased Km for ADP-glucose and to bind to starch grains with unaltered 
affinity . 
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TI Modified starch metabolism enzymes and encoding genes for improvement and 

optimization of plant phenotypes 
AB The invention provides methods for generating, identifying, and selecting 



polynucleotides encoding novel starch metabolizing enzymes (NSME), 
NSME-encoding polynucleotides, compns. of recombinant shuffled NSME 
protein, plant cells and microbes containing a shuffled NSME polynucleotide in 
expressible form, plants containing a shuffled NSME polynucleotide in 
expressible form, novel starch compns. produced by said plants and cells, 
uses of such plants, cells, and starch compns. Thus, to create an 
ADP-glucose pyrophosphorylase with altered properties, the genes from E. 
coli and other microorganisms which have at least 70% sequence identity 
are randomly fragmented with DNase I and fragments of 10 0-300 bp are 
selected. These fragments are reassembled based on sequence similarity by 
primerless PCR. Recombination as well as variable levels of mutations 
that are introduced by the PCR reaction to generate the diversity. The 
assembled genes are cloned into a starch minus E. coli mutant that lacks 
the NSME. Transformed colonies expressing a functional NSME are screened 
for production of glycogen by iodine staining. Those colonies staining dark 
blue are presumed to contain deregulated NSME. Colonies expressing 
shuffled NSME genes are selected and grown in larger amts. in liquid culture 
and assayed for specific properties. Genes from those clones expressing 
one or more of the desired properties are iteratively shuffled in order to 
achieve optimization of one or more of the desired properties. The 
optimized gene is used to transform the desired crop plant in order to 
deregulate and increase starch biosynthesis in various tissues including 
tubers and seeds. 
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TI Chimeric glycogen synthase gene-expressing transgenic plants with reduced 
starch loss at elevated growth temperature 

AB Starch yield of wheat and maize plants grown under higher temps, than 
control plants is increased by the introduction of a chimeric gene 
comprising a glycogen synthase coding sequence under the control of a 
promoter directing expression and a terminator. A transit peptide for 



translocation of the glycogen synthase to the plant plastid may also be 
included in the chimeric gene. The starch may also have altered 
processing characteristics, in particular an increased chain length. 
Thus, transgenic wheat and maize expressing a chimeric Escherichia coli 
glgA gene were produced. The chimeric gene consisted of the 

endosperm-specific high-mol . -weight glutenin gene promoter of wheat fused to 
the pea Rubisco small subunit transit peptide sequence fused to the glgA 
gene. Starch produced by these transgenic plants had an increased chain 
length. Addnl., seeds from these plants loss 8-11% less seed weight at 
27° than did control plants. 
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L3 ANSWER 11 OF 22 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Biosynthesis of altered starch in genetically modified plants with 
glycogen branching enzyme gene 

AB A method and compns. for altering starch properties in wheat and maize 
plants, starch obtained by such method, and transgenic plants producing 
such starch, are disclosed. Starch with altered properties is produced by 
introducing a gene construct comprising a glycogen branching 
enzyme coding sequence under the control of a promoter directing 
expression and a terminator. A transit peptide for translocation of the 
glycogen branching enzyme to the plant plastid may 

also be included in the chimeric gene construct. The starch has altered 
processing characteristics, in particular an decreased chain length. A 
chimeric gene containing the High Mol . Weight Glutenin (HMWG) promoter, 
nopaline 

synthase terminator, and the transit-peptide region of the small-subunit 

of the ribulose bisphosphate carboxylase (ssu of Rubisco) gene was 

utilized to direct expression of Escherichia coli glycogen 

branching enzyme (glgB) to wheat and maize. Expression 

of the glgB gene product in wheat and maize grain was detected by 



immunoblot anal. Anal, of the starch from these transgenic wheat and 
maize lines indicated an decrease in chain length, particularly an 
increase in chain length between 5 and 8 glucose units. The above 
parameters indicate a novel wheat and maize starch based on expression of 
the glgB E. coli gene product in transgenic plants. 
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TI Biosynthesis of altered starch in genetically modified plants with 
glycogen synthase gene 

AB A method and compns. for altering starch properties in wheat and maize 

plants , starch obtained by such method, and transgenic plants producing 
such starch, are disclosed. Starch with altered properties is produced by 
introducing a gene construct comprising a glycogen synthase coding 
sequence under the control of a promoter directing expression and a 
terminator. A transit peptide for translocation of the glycogen synthase 
to the plant plastid may also be included in the chimeric gene construct. 
The starch has altered processing characteristics, in particular an 
increased chain length. A chimeric gene containing the High Mol. Weight 

Glutenin 

(HMWG) promoter, nopaline synthase terminator, and the transit-peptide 
region of the small-subunit of the ribulose bisphosphate carboxylase (ssu 
of Rubisco) gene was utilized to direct expression of Escherichia coli 
glycogen synthase (glgA) to wheat and maize. Expression of the glgA gene 
product in wheat and maize grain was detected by immunoblot anal. Anal, 
of the starch from these transgenic wheat and maize lines indicated an 
increase in chain length, particularly in chain length between 17 and 28 
glucose units. Rapid viscometric anal, yielded lower peak and final 
viscosity values (about 30% of control values), whereas differential 
scanning calorimetry values indicated increased enthalpy values. The 
above parameters indicate a novel wheat and maize starch based on 
expression of the glgA E. coli gene product in transgenic plants. 
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L3 ANSWER 13 OF 22 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Method for the preparation of a mixture of starch branching enzymes using 
a mutant of the green algae Chlamydomonas reinhardtii 

AB The invention concerns a method for obtaining a mixture of starch branching 
enzymes extracted from unicellular algae characterized in that it 
consists in modifying a unicellular algae such that it no longer 
expresses a starch debranching activity; in treating said modified 
unicellular algae so as to obtain a concentrated acellular extract; and 
in subjecting said concentrated acellular extract to mol. sieving so as to 

obtain a 

mixture of starch branching enzymes extracted from algae. Thus the 
wild type green algae Chlamydomonas reinhardtii was mutated on 
the sta7 locus by inserting the pARG7 plasmid carrying the 
argininosuccinate lyase coding sequence. The obtained phenotype was 
lacking starch debranching enzyme activity. The mutant was used for 
fermentation in 10 L scale to produce starch branching enzymes I and II. After 
cell disruption in a French press, the extract was purified in several steps 
and used for amylopectin modification. 

AN 2000:227757 HCAPLUS «LOGINID : : 20100610» 

DN 132:235980 

TI Method for the preparation of a mixture of starch branching enzymes using 
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L3 ANSWER 14 OF 22 HCAPLUS COPYRIGHT 2010 ACS on STN 
TI Cloning and characterization of a nuclear gene encoding a starch- 
branching enzyme from the marine red alga Gracilaria 
gracilis 

AB The biosynthesis of starch in red algae occurs in the cytosol, 

in contrast to green plants where it takes place in the plastid. We have 
cloned a nuclear gene from the red alga Gracilaria gracilis that encodes a 
homolog of starch-branching enzymes (SBEs) ; this gene, which is apparently 
intron-free, was designated as GgSBEl. A potential TATA box, CAAT boxes, 
and other potential regulatory elements were observed in its 5' flanking 
region. The encoded 766-aa peptide shares significant sequence similarity 
with SBEs from green plants (at least 40%), and with glycogen-br anching 
enzymes (GBEs) from human (46%) and Saccharomyces cerevisiae (45%). 
Southern-hybridization anal, indicates that the gene is single-copy, 
although weaker signals suggest that related genes exist in the genome of 
G. gracilis. Phylogenetic analyses indicate that GgSBEl groups within the 
eukaryote branching enzymes (BEs) and not with eubacterial GBEs, 
suggesting that its gene has not been derived directly from an 
endosymbiotic cyanobacter ium, but instead is ancestrally eukaryotic. 

AN 1998:549701 HCAPLUS «LOGINID : : 20100610>> 
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TI Cloning and characterization of a nuclear gene encoding a starch- 
branching enzyme from the marine red alga Gracilaria 
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Halifax, NS, B3H 3Z1, Can. 
SO Current Genetics (1998), 34(2), 105-111 

CODEN: CUGED5; ISSN: 0172-8083 
PB Springer-Verlag 
DT Journal 
LA English 

OSC.G 14 THERE ARE 14 CAPLUS RECORDS THAT CITE THIS RECORD (14 CITINGS) 



RE.CNT 41 THERE ARE 41 CITED REFERENCES AVAILABLE FOR THIS RECORD 

ALL CITATIONS AVAILABLE IN THE RE FORMAT 



L3 ANSWER 15 OF 2 2 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI A Chlamydomonas reinhardtii low-starch mutant is defective for 

3-phosphoglycerate activation and orthophosphate inhibition of ADP-glucose 

pyrophosphorylase 

AB A low-starch mutant accumulating less than 5% of wild-type amts. was 

isolated after x-ray mutagenesis of C. reinhardtii cells. The recessive 
st-1-1 defect segregated as a single Mendelian mutation through meiosis, 
and led to a severe decrease in starch accumulation under all culture 
conditions tested, whether in the light or in darkness. Adenosine 
5 ' -diphosphoglucose pyrophosphorylase (in the absence of 

3-phosphoglycerate) , starch synthase, phosphoglucomutase, phosphorylase, 
and starch-branching enzyme were all characterized and 
shown to be unaffected by the mutation. However, ADP-glucose 
pyrophosphorylase in the mutant had its sensitivity to activation by 
3-phosphoglycerate lowered dramatically and became less responsive to 
orthophosphate. The results are consistent both with a mutation in a 
structural gene of a multisubunit enzyme or in a regulatory gene 
responsible for switching ADP-glucose pyrophosphorylase from a 
3-phosphoglycerate-insensitive to a 3-phosphoglycerate-sensitive form. 
These results provide definite proof of the in vivo requirement for 
3-phosphoglycerate activation to obtain substantial starch synthesis in 
plants. The conclusions hold both for synthesis from C02 in the light or 
from exogenous organic C sources in darkness. A model is presented in which 
the existence of a 3-phosphoglycerate gradient explains localized starch 
synthesis around the pyrenoid of lower plants. 
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L3 ANSWER 16 OF 22 HCAPLUS COPYRIGHT 2010 ACS on STN 
TI Polyglucan branching isoenzymes of algae 

AB The isoenzyme nature of the branching enzymes involved in the formation of 
the storage polyglucans of 3 algal species was investigated by 
using the method of Hedrick and Smith (CA 69:41618a) to analyze the 
results of polyacrylamide gel electrophoresis mobility studies. The red 
alga, Rhodymenia pertusa, contains 2 enzymes which act only on amylose to 
form moderately branched amylopectin (Q enzymes), and 1 with dual activity 
acting on both amylose and amylopectin to form highly branched 
phytoglycogens . Both the cyanophyte, Oscillatoria princeps, and the 
unclassified alga, Cyanidium caldarium, contain 2 enzymes with dual 
activity of the latter type. Analyses of the mobilities indicated that 
all 7 are isoenzymes, differing only in elec. charge, and probably are 
related in an evolutionary sense. The results suggest that C. caldarium 
belongs with the cyanophytes, or is a transition form between the 
blueGreen and red algae. 
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TI Polyglucan branching isoenzymes of algae 
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L3 ANSWER 17 OF 22 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Evolution of polyglucoside-synthesizing isozymes in the algae 

AB A review with 30 refs. 
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CODEN: ANYAA9; ISSN: 0077-8923 
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L3 ANSWER 18 OF 2 2 HCAPLUS COPYRIGHT 2010 ACS on STN 
TI Biochemical evolution of glucosyl transferase isozymes in algae 
AB Purified phosphorylase prepns. from Oscillatoria, Rhodymenia, and 
Spirogyra, upon polyacrylamide gel electrophoresis, had 5 protein 
densitometric peaks. The demarcations were less distinct in Rhodymenia. 
In Spirogyra, protein a4 diminished, while protein a2 appeared to combine 
with protein a3 . Proteins al and a2 were phosphorylases , and were similar 
to the a and b phosphorylases of animal tissues. Traces of al appeared in 
Rhodymenia. Enzymes a3 and a4 were active on both uridine 
diphosphoglucose (I) and adenosine diphosphoglucose (II); they were 
present in purified phosphorylase prepns. of all 3 algae. The 
combined a3 and a2 enzyme in Spirogyra acted on I and II and glucose 
1-phosphate. Fraction a4 diminished simultaneously. Protein a5 appeared 
to be a branching enzyme; it caused branching in 
amylose. Protein a5 was present in all 3 algae. ADP and UDP 
were released from nucleotide-glucose complexes. 
AN 1968:493709 HCAPLUS <<LOGINID : : 20100610>> 
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TI Biochemical evolution of glucosyl transferase isozymes in algae 
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L3 ANSWER 19 OF 22 HCAPLUS COPYRIGHT 2010 ACS on STN 
TI Multiple forms of polyglucoside-branching enzyme in 
the algae 

AB Three isozymes specifically concerned with the branching of linear 
polyglucoside were detected in blue-green, red, and green algae, 
by using two-dimensional polyacrylamide-gel electrophoresis. Two isozymes 
were found in Oscillatoria princeps, three were present in Spirogyra 
setiformis, and two in red algae of the Rhodymenia species. The 



degree of branching of the storage carbohydrate may be related to the 

evolutionary status of these algae. 
AN 1968:102547 HCAPLUS «LOGINID : : 20100610» 
DN 68:102547 
OREF 68 : 19787a, 19790a 

TI Multiple forms of polyglucoside-branching enzyme in 

the algae 
AU Fredrick, Jerome F. 

CS Res. Lab., Dodge Chem. Co., Bronx, NY, USA 
SO Physiologia Plantarum (1968), 21(1), 176-82 

CODEN: PHPLAI; ISSN: 0031-9317 
DT Journal 
LA English 

L3 ANSWER 20 OF 22 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Effect of surface activity and chelation phenomena on the activity of the 

polyglucoside-synthesizing enzymes of Oscillatoria 
AB A study was made of the effects of chelation and surface activity on the 

phosphorylase and the branching enzyme of the alga 

Oscillatoria princeps, as exhibited by the presence of both types of 
agents in the reaction mixts. (dipotassium salt of glucose-l-phosphate, 
O.05M, NaHC03 buffer, and primer mols. of 0.1% amylose), as well as of the 
influence of a cationic surfactant combining both chelation and surface 
activity within its mols. The materials and procedures used are described 
and the results obtained are tabulated, plotted, and discussed. The ionic 
surfactants greatly inhibited the phosphorylase and branching 
enzyme of Oscillatoria princeps. The cationic surfactant 
inhibited the phosphorylase to a larger extent than the branching 
enzyme. The polyglucosides synthesized by mixts. of phosphorylase 
and branching enzymes ranged from normal to mutant types depending on 
which enzyme was more inhibited. It was concluded that the activity of 
the branching enzyme was the deciding factor of the 

type of sugar synthesized by mixts. of the two enzymes. A mechanism was 
suggested whereby the ionic surfactants were first attracted to the active 
centers of the enzyme by the specific charges on the enzyme mols.; the 
micelle formation and physical blocking of these centers prevented the 
enzyme-substrate union. The chelation phenomena, with regard to enzyme 
activity, was found to be mainly a detoxifying action whereby the toxic 
metallic ions were disrupted from their union with the enzyme proteins and 
rendered inert by chelation, thus restoring full activity to the enzyme 
mols. 37 references. 
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L3 ANSWER 21 OF 22 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI The synthesis of polysaccharides in algae. V. Kinetics of 

polysaccharide formation in extracts of Oscillatoria princeps 
AB cf. C.A. 47, 7609a. The application of reaction kinetics to the mixture of 

phosphorylase and branching enzyme in exts. from 0. 

princeps must take into consideration the simultaneous action of both 
enzymes. The Ks of branching enzyme is about 20 times 

that of phosphorylase. The kinetic analysis of polyglucoside production 



by the interaction of these 2 enzymes on glucose-l-phosphate becomes quite 

complex and gives only an approximation. 
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L3 ANSWER 22 OF 22 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Synthesis of polysaccharides in the algae. III. Induction of 

polysaccharide variants in Oscillatoria princeps by low temperatures 

AB The usual polysaccharide synthesized by 0. princeps is highly branched 
like glycogen, but the culture of single strands at 5-10° gives 
rise to variants which have a different cytological structure and 
synthesize only an unbranched polysaccharide. Enzyme prepns. from these 
variants convert hexose phosphate to a straight-chain polysaccharide 
similar to amylose. Upon returning to 25-32° the low-temperature 
variants revert to a normal pattern of polysaccharide formation, but this 
treatment is without effect on the low-temperature enzyme exts. It is 

suggested 

that a gene controlling the synthesis of a branching 
enzyme is altered at 5° and reverts to normal at 

25°. 
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TI Protein and cDNA sequences of corn gene dulll coding for a starch synthase 
and use 

AB The maize gene dulll (dul) of the present invention is a 

determinant of the structure of endosperm starch. Mutations of dul affect 
the activity of at least two enzymes involved in starch biosynthesis, 
namely the starch synthase, SSII, and the starch 
branching enzyme, SBEIIa. Dul codes for a predicted 

1674 residue protein, and is expressed with a unique temporal pattern in 
endosperm but is undetectable in leaf or root. The size of the Dul 
product and its expression pattern match precisely the known 
characteristics of maize SSII. The Dul product contains two 
different repeated regions in its unique amino terminus, one of which is 
identical to a conserved segment of the starch debranching enzymes. The 
cDNA provided for in the present invention encodes SSII, and mutations 
within this gene affect multiple aspects of starch biogenesis by 
disrupting an enzyme complex containing starch synthase (s), 
starch branching enzyme (s), and possibly 
starch debranching enzyme. 
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L8 ANSWER 2 OF 71 HCAPLUS COPYRIGHT 2010 ACS on STN 
TI The rice actin 2 promoter and intron and their use for plant 
transformation 

AB The current invention provides regulatory regions from the rice actin 2 
gene. In particular, the current invention provides the rice actin 2 
promoter and actin 2 intron. Compns. comprising these sequences are 
described, as well as transformation constructs derived therefrom. 
Further provided are methods for the expression of transgenes in plants 
comprising the use of these sequences. The methods of the invention 
include the direct creation of transgenic plants with the rice actin 2 
intron and/or promoter directly by genetic transformation, as well as by 
plant breeding methods. The actin 2 sequences of the invention represent 
a valuable new tool for the creation of transgenic plants, preferably 
having one or more added beneficial characteristics. 

AN 2000:824429 HCAPLUS <<LOGINID : : 20100610>> 

DN 133:359795 

TI The rice actin 2 promoter and intron and their use for plant 

transformation 
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L8 ANSWER 3 OF 71 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Branched glucose soluble polymers and method for the production thereof 
AB The invention relates to glucose soluble polymers which do not substantially 
contain any p-glucosidic bonds, characterized in that they comprise 
2.5-10% a-1,6 glucosidic bonds, have a very low or zero tendency to 



retrograde in an aqueous solution determined according to a test A, possess an 

MP 

which is determined according to a test C having a median value of the 
distribution profile of the mol. masses ranging from 104 and 105 Daltons 
and have a reducing sugar content that is at most 9%. The polymers could 
prepared from waxy maize starch by heating and degrading with 
enzyme . 
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TI Biosynthesis of altered starch in genetically modified plants with 
glycogen branching enzyme gene 

AB A method and compns. for altering starch properties in wheat and 
maize plants, starch obtained by such method, and transgenic 
plants producing such starch, are disclosed. Starch with altered 
properties is produced by introducing a gene construct comprising a 
glycogen branching enzyme coding sequence under the control of a promoter 
directing expression and a terminator. A transit peptide for 
translocation of the glycogen branching enzyme to the plant plastid may 



also be included in the chimeric gene construct. The starch has altered 
processing characteristics, in particular an decreased chain length. A 
chimeric gene containing the High Mol. Weight Glutenin (HMWG) promoter, 
nopaline 

synthase terminator, and the transit-peptide region of the small-subunit 

of the ribulose bisphosphate carboxylase (ssu of Rubisco) gene was 

utilized to direct expression of Escherichia coli glycogen branching 

enzyme (glgB) to wheat and maize. Expression of the glgB gene 

product in wheat and maize grain was detected by immunoblot 

anal. Anal, of the starch from these transgenic wheat and maize 

lines indicated an decrease in chain length, particularly an increase in 

chain length between 5 and 8 glucose units. The above parameters indicate 

a novel wheat and maize starch based on expression of the glgB 

E. coli gene product in transgenic plants. 
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TI Biosynthesis of altered starch in genetically modified plants with 
glycogen synthase gene 

AB A method and compns. for altering starch properties in wheat and 
maize plants , starch obtained by such method, and transgenic 
plants producing such starch, are disclosed. Starch with altered 
properties is produced by introducing a gene construct comprising a 
glycogen synthase coding sequence under the control of a promoter 
directing expression and a terminator. A transit peptide for 
translocation of the glycogen synthase to the plant plastid may also be 
included in the chimeric gene construct. The starch has altered 
processing characteristics, in particular an increased chain length. A 
chimeric gene containing the High Mol. Weight Glutenin (HMWG) promoter, 

nopaline 

synthase terminator, and the transit-peptide region of the small-subunit 
of the ribulose bisphosphate carboxylase (ssu of Rubisco) gene was 
utilized to direct expression of Escherichia coli glycogen synthase (glgA) 
to wheat and maize. Expression of the glgA gene product in 
wheat and maize grain was detected by immunoblot anal. Anal, of 
the starch from these transgenic wheat and maize lines indicated 



an increase in chain length, particularly in chain length between 17 and 
28 glucose units. Rapid viscometric anal, yielded lower peak and final 
viscosity values (about 30% of control values), whereas differential 
scanning calorimetry values indicated increased enthalpy values. The 
above parameters indicate a novel wheat and maize starch based 
on expression of the glgA E. coli gene product in transgenic plants. 
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TI Starch branching enzyme II (SBEII-1 and 

SBEII-2) isoforms from wheat, cDNA, transgenic plants, and altering starch 
properties for food use 

AB A class of wheat SBEII genes, SBEII-1, recombinant protein expression in 
transgenic plants, and its use in altering properties of starch produced 
by a plant are claimed. Starch properties include the gelatinization 
onset and/or peak temperature The use of such starch with altered properties 

in 

food stuff, particularly bakery products is also claimed. CDNA clones for 
SBEII were isolated and sequenced. Those clones were divided into two 
sub-classes, SBEII-1 and SBEII-2 having sequence homol. to maize 
SBEIIb and SBEIIa, resp. These genes were mapped to the long arm of wheat 
group 2 homologous chromosomes. Some of those isoforms were expressed as 
recombinant protein in wheat. Differential scanning calorimetry studies 



showed that starch produced in transgenic wheat transformed with 
expression construct for SBEII displayed higher onset, peak, and end 

temperature 

for gelatinization . 
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L8 ANSWER 7 OF 71 HCAPLUS COPYRIGHT 2010 ACS on STN 
TI Modern biotechnology and maize starch biosynthesis 

AB A review with 23 refs. The application of transgenic plants, gene cloning 
of biotechnol. in maize industry has been studied. This review 
extensive summarizes the research on the maize starch 

biosynthetic pathway consisted of substrate (ADP-GLC) formation, chain 

elongation, branch point insertion and trimming and the role of 

ADP-glucose pyrophosphorylase (AGP), starch synthetase (SS), 

starch branching enzyme (SBE) and identified 

starch debranching enzyme (DBE) . The perspective on maize 

structure, function and biosynthetic pathway has also been made. 
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L8 ANSWER 8 OF 71 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Expression control elements from the 5'- and 3 '-regions of genes for 
starch branching enzymes 

AB Regulatory elements from the 5'- and 3 '-flanking regions of maize 

genes for starch branching enzymes (Sbel and Ae) are described for use in 
the expression of foreign genes in transgenic plants. The genes show 
different patterns of expression in tissues of the seed during its 
development and so the regulatory elements may be of use in the regulation 
of foreign gene expression in cereals. The genes were cloned by screening 
a genomic library with PCR products. The Sbel gene has a perfectly 
palindromic G-box in the promoter region while the Ae gene had elements 
resembling metal responsive elements, GC boxes, Hex, and I boxes. 
Functional anal, of the Sbel promoter identified sequences responsible for 
high level transcription and sugar regulation of gene expression. It also 
showed that elements within the transcribed region play a role in high 
level gene expression and that there sequences in the 5 '-region that limit 
gene expression. An essential region of 60 bp was identified and shown to 
bind DNA-binding proteins. 
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L8 ANSWER 9 OF 71 HCAPLUS COPYRIGHT 2010 ACS on STN 



TI Carbon isotope ratios of amylose, amylopectin and mutant starches 

AB Carbon isotope ratios (expressed as 513C values) were determined for 
various sources of starch and the starch fractions amylose and 
amylopectin. The 513C values of amylose were consistently less 
neg., 0 . 4-2 . 3 . permill . , than those of amylopectin in kernel starch from 
maize (Zea mays) and barley (Hordeum vulgare) and in tuber starch 
from potato (Solanum tuberosum) . Kernel starch isolated from the 
maize mutants wxl and ael, with known genetic lesions in the 
starch biosynthetic pathway, also showed significant differences in 
513C values. Collectively, these results suggest that variation in 
carbon isotope ratios in the amylose and amylopectin components of starch 
may be attributed to isotopic discrimination by the enzymes involved in 
starch biosynthesis. 
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L8 ANSWER 10 OF 71 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Expression of transgenes in plants using promoter and terminator sequences 
from Coix 

AB Methods and compns. for the expression of transgenes in monocot plants 
including maize are disclosed. In the invention, gene silencing 
is avoided by use of monocot-homeologous sequences from plants of the 
genus Coix for transformation. Included in these transgene sequences are 
Coix promoters, enhancers, coding sequences and terminators. Suitable 
alternatives to maize-derived transgenes are desirable for 
expression in maize in that homol. -based gene silencing can 
limit or effectively eliminate transgene expression. 
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TI Identification of cis-acting elements important for expression of the 
starch-branching enzyme I gene in 
maize endosperm 

AB The genes encoding the starch-branching enzymes (SBE) SBEI, SBEIIa, and 
SBEIIb in maize (Zea mays) are differentially regulated in 
tissue specificity and during kernel development. To gain insight into 
the regulatory mechanisms controlling their expression, we analyzed the 
5 '-flanking sequences of Sbel using a transient gene expression system. 
Although the 2.2-kb 5 '-flanking sequence between -2,190 and +27 relative 
to the transcription initiation site was sufficient to promote 
transcription, the addition of the transcribed region between +28 and +228 
containing the first exon and intron resulted in high-level expression in 
suspension-cultured maize endosperm cells. A series of 5' 

deletion and linker-substitution mutants identified two critical pos. cis 

elements, -314 to -295 and -284 to -255. An electrophoretic 

mobility-shift assay showed that nuclear proteins prepared from 

maize kernels interact with the 60-bp fragment containing these two 

elements. Expression of the Sbel gene is regulated by sugar concentration in 

suspension-cultured maize endosperm cells, and the region -314 

to -145 is essential for this effect. Interestingly, the expression of 

mEmBP-1, a bZIP transcription activator, in suspension-cultured 

maize endosperm cells resulted in a 5-fold decrease in Sbel 

promoter activity, suggesting a possible regulatory role of the G-box 

present in the Sbel promoter from -227 to -220. 

AN 1999:615638 HCAPLUS «LOGINID : : 20100610» 

DN 132:815 

TI Identification of cis-acting elements important for expression of the 



starch-branching enzyme I gene in 
maize endosperm 
AU Kim, Kyung-Nam; Guiltinan, Mark J. 

CS Intercollege Graduate Program in Plant Physiology, The Biotechnology 
Institute, and Department of Horticulture, The Pennsylvania State 
University, University Park, PA, 16802, USA 

SO Plant Physiology (1999), 121(1), 225-236 
CODEN: PLPHAY; ISSN: 0032-0889 

PB American Society of Plant Physiologists 

DT Journal 

LA English 

OSC.G 17 THERE ARE 17 CAPLUS RECORDS THAT CITE THIS RECORD (17 CITINGS) 
RE.CNT 65 THERE ARE 65 CITED REFERENCES AVAILABLE FOR THIS RECORD 
ALL CITATIONS AVAILABLE IN THE RE FORMAT 

L8 ANSWER 12 OF 71 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Maize starch synthase gene dul and uses in starch production 

AB Disclosed are the maize dul gene, the encoded starch synthase 

isoenzyme II, and production of starch with recombinant dul-expressing cells 
or transgenic plants. The maize gene dulll (dul) of the present 
invention is a determinant of the structure of endosperm starch. 
Mutations of dul affect the activity of at least two enzymes involved in 
starch biosynthesis, namely the starch synthase, SSII, and the 
starch branching enzyme, SBEIIa. Dul codes 

for a predicted 1674 residue protein, and is expressed with a unique 
temporal pattern in endosperm but is undetectable in leaf or root. The 
size of the Dul product and its expression pattern match precisely the 
known characteristics of maize SSII. The Dul product contains 
two different repeated regions in its unique amino terminus, one of which 
is identical to a conserved segment of the starch debranching enzymes. 
The cDNA provided for in the present invention encodes SSII, and mutations 
within this gene affect multiple aspects of starch biogenesis by 
disrupting an enzyme complex containing starch synthase (s), 
starch branching enzyme (s), and possibly 
starch debranching enzyme (s). 
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L8 ANSWER 13 OF 71 HCAPLUS COPYRIGHT 2010 ACS on STN 
TI Characterization of a gene encoding wheat endosperm starch 
branching enzyme-I 

AB A genomic DNA fragment from Triticum tauschii, the donor of the wheat D 
genome, contains a starch branching enzyme-I 

(SBE-I) gene spread over 6.5 kb. This gene (designated wSBE I-D4) encodes 

an amino acid sequence identical to that determined for the N-terminus of SBE-I 

from the hexaploid wheat (T. aestivum) endosperm. Cognate cDNA sequences 

for wSBE I-D4 were isolated from hexaploid wheat by hybridization 

screening from an endosperm library and also by PCR. A contiguous 

sequence (D4 cDNA) was assembled from the sequence of five overlapping 

partial cDNAs which spanned wSBE I-D4. D4 cDNA encodes a mature 

polypeptide of 87 kDa that shows 90% identity to SBE-I amino acid 

sequences from rice and maize and contains all the residues 

considered essential for activity. D4 mRNA has been detected only in the 

endosperm and is at a maximum concentration mid-way through grain development. 

The 

wSBE I-D4 gene consists of 14 exons, similar to the structure for the 
equivalent gene in rice; the rice gene has a strikingly longer intron 2. The 
3 ' end of wSBE I-D4 was used to show that the gene is located on group 7 
chromosomes. The sequence upstream of wSBE I-D4 was analyzed with respect 
to conserved motifs. 
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TI Molecular cloning and characterization of the Amylose-Extender 

gene encoding starch branching enzyme IIB in 

maize 

AB The amylose-extender (Ae) gene encoding starch-branching 
enzyme lib (SBEIIb) in maize is predominantly expressed 
in endosperm and embryos during kernel development. A maize 

genomic DNA fragment (-2964 to +20485) containing the Ae gene was isolated and 
sequenced. The maize Ae mRNA is derived from 22 exons 

distributed over 16914 bp. Twenty-one introns, differing in length from 
76 bp to 4020 bp, all have conserved junction sequences 



(GT--AG). Sequence anal, of the 5'- and 3 '-flanking regions 
revealed a consensus TATA-box sequence located 28 bp upstream of the 
transcription initiation site as determined by primer extension anal., and a 
putative polyadenylation signal observed 29 bp upstream of the 
polyadenylation site based on cDNA sequence. Genomic Southern blot anal, 
suggests that a single Ae gene is present in the maize genome. 
Promoter activity was confirmed by testing a transcriptional fusion of the 
Ae 5 '-flanking region between -2964 and +100 to a lucif erase reporter gene 
in a transient expression assay using maize endosperm suspension 
cultured cells. 5' deletion anal, revealed that the 111 bp region from 
-160 to -50 is essential for high-level promoter activity. 
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TI Arginine residue 384 at the catalytic center is important for branching 
enzyme II from maize endosperm 

AB Starch-branching enzyme (BE) belongs to the 

amylolytic family which contains 4 highly conserved regions. These 
regions are proposed to play an important role in catalysis as they are 
thought to be necessary for catalysis and/or binding the substrate. Only 
1 Arg residue was found to be conserved in a catalytic center at the same 
position in all known sequences of BEs from various species as well as in 
the a-amylase enzyme family. In maize BEII, a conserved 
Arg-384 residue is in catalytic region 2. Here, the authors used 
site-directed mutagenesis of Arg-384 in order to study its possible role 
in BE. Previous chemical modification studies suggested that it may play a 
role in substrate binding. Replacement of Arg-384 by Ala, Ser, Gin, and 
Glu in the active site caused almost total inactivation . However, a 
conservative mutation of the conserved Arg-384 residue by Lys resulted in 
some residual activity, .apprx.5% of that of the wild-type enzyme. The 
reaction kinetics of the purified mutant R384K enzyme were investigated 
and no large effect on the Km of the substrate, amylose, for BEII was 
observed Thus, these results suggest that conserved Arg-384 in maize 
BEII plays an important role in the catalytic function of BEs but may not 
be directly involved in substrate binding. (c) 1998 Academic Press. 
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L8 ANSWER 16 OF 71 HCAPLUS COPYRIGHT 2010 ACS on STN 
TI Manipulating the starch composition of potato 

AB A review with 41 refs. Starch can be fractionated into two types of 
glucose polymers: amylose and amylopectin. Amylose consists of 
essentially linear chains of a- ( 1 , 4 ) -linked glucose residues, 
whereas amylopectin is built up from a- ( 1 , 4 ) -linked chains with 
a- ( 1 , 6 ) -linked branches. The composition and fine structure of starch 
are responsible for many of the physicochem. properties and thus dets. its 
industrial uses. Variation in starch structure and composition can be found 
between and within crops. In the latter case it can be found in mutants, 
often resulting from the loss of function of one or more of the genes 
involved in starch biosynthesis. In maize, the most extensively 
studied crop, mutant genotypes are known for nearly every gene identified 
as being involved in starch biosynthesis. Differences in starch composition 
can also be achieved by genetic modifications such as antisense inhibition 
of genes or overexpression of (heterologous) genes. Most examples of 
genetic modification of starch composition are in potato, which can easily be 
transformed. Antisense inhibition of enzymes in the biosynthetic pathway, 
such as ADP glucose phosphorylase (AGP) , (granule-bound) starch 
synthase or branching enzyme, lead to an altered 

starch content and/or composition In addition, the introduction and 
expression of bacterial genes, such as genes of the Escherichia coli 
glycogen synthesis pathway, in potato leads to starches with altered 
content, composition, structure and physicochem. properties. Studying the 
physicochem. properties of these altered starches will, together with the 
information obtained by research on starches of mutants, help to clarify 
the precise relationship between structural and functional features of 
starch. 
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L8 ANSWER 17 OF 71 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Analysis of essential histidine residues of maize branching 

enzymes by chemical modification and site-directed mutagenesis 
AB Incubation of maize branching enzyme, mBEI and mBEII, with 100 
|uM diethylpyrocarbonate (DEPC) rapidly inactivated the enzymes. 
Treatment of the DEPC-inactivated enzymes with 100-500 raM hydroxylamine 
restored the enzyme activities. Spectroscopic data indicated that the 
inactivation of BE with DEPC was the result of histidine modification. 
The addition of the substrate amylose or amylopectin retarded the enzyme 
inactivation by DEPC, suggesting that the histidine residues are important 



for substrate binding. In maize BEII, conserved histidine 
residues are in catalytic regions 1 (His320) and 4 (His508) . His320 and 
His508 were individually replaced by Ala via site-directed mutagenesis to 
probe their role in catalysis. Expression of these mutants in E. coli 
showed a significant decrease of the activity and the mutant enzymes had 
Km values 10 times higher than the wild type. Therefore, residues His320 
and His508 do play an important role in substrate binding. 
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L8 ANSWER 18 OF 71 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Starch biosynthesis: understanding the functions and interactions of 
multiple isoenzymes of starch synthase and branching 
enzyme 

AB A review with 47 refs. Starch is the most important source of calories on 
the planet and a vital storage compound in plants. Despite its importance, 
we do not fully understand how starch is synthesized, how starch synthesis 
is initiated and what controls starch structure. Many genes in the starch 
biosynthesis pathway have been isolated and multiple forms of 
starch synthase and branching enzyme have been 

identified. For example, five starch synthase genes and three 
branching enzyme genes have been cloned from 

maize. To fully illustrate the mechanism of starch biosynthesis, 

we need to understand the functions of individual enzyme as well as the 

concerted actions of multiple forms of enzymes in starch synthesis. Since 

maize is the number one supply of starch for food and non-food 

industries and also a good source for genetic and biochem. studies, here 

we will use maize as a model plant to discuss the mechanism of 

starch biosynthesis, particularly the initiation of starch synthesis, the 

functions and interaction of multiple isoenzymes of starch 

synthase and branching enzyme. 
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L8 ANSWER 19 OF 71 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Genomic organization and promoter activity of the maize 

starch branching enzyme I gene 
AB Starch branching enzymes (SBE) which catalyze the formation of 

a-l,6-glucan linkages are of crucial importance for the quantity and 

quality of starch synthesized in plants. In maize (Zea mays 

L.), three SBE isoforms (SBEI, Ila and lib) have been identified and shown 

to exhibit differential expression patterns. As a first step toward 

understanding the regulatory mechanisms controlling their expression, the 

authors isolated and sequenced a maize genomic DNA (-2190 to 

+5929) which contains the entire coding region of SBEI (Sbel) as well as 

5 ' -and 3 '-flanking sequences. Using this clone, the authors established a 

complete genomic organization of the maize Sbel gene. The 

transcribed region consists of 14 exons and 13 introns, distributed over 

5.7 kb. A consensus TATA-box and a G-box containing a perfect palindromic 

sequence, CCACGTGG, were found in the 5 '-flanking region. Genomic 

Southern blot anal, indicated that two Sbel genes with divergent 

5 '-flanking sequences exist in the maize genome, suggesting the 

possibility that they are differentially regulated. A chimeric construct 

containing the 5'-flanking region of Sbel (-2190 to +27) fused to the 

(3-glucuronidase gene (pKGlOl) showed promoter activity after it was 

introduced into maize endosperm suspension cells by particle 

bombardment . 
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L8 ANSWER 20 OF 71 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Altering starch structure and functionality by manipulating expression of 
starch biosynthetic enzymes. 

AB Starch functionality is a product of the fine structure of a given starch 
polymer. This structure is a result of the concerted action of several 
starch synthases, starch branching enzymes and starch debranching enzymes. 
To examine the relationship between starch polymer structure and starch 
functionality we are using transgenic approaches to control the expression 
of genes encoding starch biosynthetic enzymes and examine the impacts of 
altered gene expression on starch structure and functionality. We have 
isoalted and characterized maize cDNAs encoding Starch Branching 
Enzymes I and lib (SBE I SBEIlb) and generated transgenic maize 
plants carrying constructions for under and over expression of these two 
genes. The effects of altered branching enzyme 

expression on starch polymer structure and starch functionality 
will be presented. 
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L8 ANSWER 21 OF 71 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Heat-induced fragmentation of the maize waxy protein during 

protein extraction from starch granules 
AB The starch granule of maize contains a characteristic set of 

tightly bound polypeptides. Granule-associated polypeptides are typically 
extracted from starch granules by heating starch granule suspensions at 
90-100°C in a detergent such as SDS. Solubilized proteins are 
recovered by centrif ugation and analyzed by gel electrophoresis. 
Previously identified tightly bound granule intrinsic proteins consist of 
the 85-kDa starch-branching enzyme lib, the 

76-kDa starch synthase I, and the 60-kD waxy (Wx) protein, also 

known as granule-bound starch synthase I. However, SDS exts. from starch 

granules of maize also contain a cluster of proteins ranging in 

mass between 47 and 32 kDa In this study, we analyzed this group of 

granule-associated proteins and found that each was recognized by the Wx 

antibody. A 15 amino acid N-terminal sequence from the 47-kDa polypeptide 

was identical to the predicted N-terminus of the Wx protein. Further 

anal, revealed that each immunoreactive polypeptide between 47 and 32 kDa 

was a heat-induced fragmentation product of the Wx protein. Conditions 

for the extraction of granule proteins were evaluated. Our results demonstrate 

that granule proteins are effectively released by mild extraction (10-rain 

incubation at 72°C) . Relative to the Wx protein, starch 

synthase I and starch branching enzyme lib 

were less susceptible to thermal fragmentation. These results demonstrate 
that the 85-, 76-, and 60-kDa polypeptides are authentic granule-intrinsic 
proteins, and that the majority of polypeptides between 47 and 32 kDa are 
artifacts of high-temperature granule extraction procedures. 
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L8 ANSWER 22 OF 71 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Starch granule-associated protein and transgenic plants producing starch 

with altered viscosity and phosphate content 
AB Nucleic acid mols. are described encoding a starch granule-bound protein 



from potato and maize as well as methods and recombinant DNA 

mols. for the production of transgenic plant cells and plants synthesizing 

modified starch. Potato and maize cDNAs for a starch 

granule-associated protein were cloned and sequenced. Transgenic potatoes 
expressing an antisense version of the potato cDNA produced starch with 
.apprx.50% lower phosphate content and with altered gelling properties. 
When the starch granule-associated protein cDNA was expressed in Escherichi 
coli, glycogen with higher than normal phosphate content was produced. 
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L8 ANSWER 23 OF 71 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Characterization of the difference of starch branching 
enzyme activities in normal and low-amylopectin maize 
during kernel development 

AB In order to determine the reasons for the differences in structure between 
starch from a normal and a low-amylopectin maize variety, the 
activities of all the enzymes in the committed pathway of starch synthesis 
were studied throughout kernel development. Levels of ADP glucose 
pyrophosphorylase and starch synthase activity were found to be broadly 
similar between the two varieties but the low-amylopectin starch (LAPS) 



maize variety showed dramatically reduced starch 
branching enzyme activity, with an almost total absence 

of the branching enzyme II isoform. SEM showed a significant alteration 
in the morphol. of the starch granules of the low-amylopectin 
maize. The results suggest that the increased amylose and the 

reduction of high mol. weight amylopectin in the LAPS starch results from the 
absence of the branching enzyme II isoform. This evidence suggests that 
the different branching enzyme isoforms contribute sep. to the synthesis 
and final structure of amylopectin. 
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L8 ANSWER 24 OF 71 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Surface localization of zein storage proteins in starch granules from 
maize endosperm. Proteolytic removal by thermolysin and in vitro 
crosslinking of granule-associated polypeptides 

AB Starch granules from maize (Zea mays) contain a characteristic 

group of polypeptides that are tightly associated with the starch matrix (C. 
Mu-Forster, et al ,1996). Zeins comprise about 50% of the granule-associated 
proteins, and their spatial distribution within the starch granule was 
determined Proteolysis of starch granules at subgelatini zation temps, using 
the thermophilic protease thermolysin led to selective removal of the 
zeins, whereas granule-associated proteins of 32 kD or above, including the 
waxy protein, starch synthase I, and starch- 
branching enzyme lib, remained refractory to 

proteolysis. Granule-associated proteins from maize are therefore 
composed of two distinct classes, the surface-localized zeins of 10 to 27 
kD and the granule-intrinsic proteins of 32 kD or higher. The origin of 
surface-localized 5-zein was probed by comparing 5-zein levels 
of starch granules obtained from homogenized whole endosperm with granules 
isolated from amyloplasts. Starch granules from amyloplasts contained 
markedly lower levels of 5-zein relative to granules prepared from 
whole endosperm, thus indicating that 5-zein adheres to granule 
surfaces after disruption of the amyloplast envelope. Crosslinking expts. 
show that the zeins are deposited on the granule surface as aggregates. 
In contrast, the granule-intrinsic proteins are prone to covalent 
modification, but do not form intermol. cross-links. Thus, individual 
granule intrinsic proteins exist as monomers and are not deposited in the 
form of multimeric clusters within the starch matrix. 
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L8 ANSWER 25 OF 71 HCAPLUS COPYRIGHT 2010 ACS on STN 
TI Polypeptides of the maize amyloplast stroma. Stromal 

localization of starch-biosynthetic enzymes and identification of an 

81-kilodalton amyloplast stromal heat-shock cognate 
AB In the developing endosperm of monocotyledonous plants, starch granules 

are synthesized and deposited within the amyloplast. A soluble stromal 

fraction was isolated from amyloplasts of immature maize (Zea 

mays L.) endosperm and analyzed for enzyme activities and polypeptide 

content. Specific activities of starch synthase and 

starch-branching enzyme (SBE), but not the 

cytosolic marker ale. dehydrogenase, were strongly enhanced in soluble 
amyloplast stromal fractions relative to soluble exts. obtained from 
homogenized kernels or endosperms. Immunoblot anal, demonstrated that 
starch synthase 1, SBEIIb, and sugaryl, the putative starch-debr anching 
enzyme, were each highly enriched in the amyloplast stroma, providing 
direct evidence for the localization of starch-biosynthetic enzymes within 
this compartment. Anal, of maize mutants shows the deficiency 
of the 85-kD SBEIIb polypeptide in the stroma of amylose extender 
cultivars and that the dull mutant lacks a >220-kD stromal polypeptide. 
The stromal fraction is distinguished by differential enrichment of a 
characteristic group of previously undocumented polypeptides. N-terminal 
sequence anal, revealed that an abundant 81-kD stromal polypeptide is a 
member of the Hsp70 family of stress-related proteins. Moreover, the 
81-kD stromal polypeptide is strongly recognized by antibodies specific 
for an Hsp70 of the chloroplast stroma. These findings are discussed in 
light of implications for the correct folding and assembly of soluble, 
partially soluble, and granule-bound starch-biosynthetic enzymes during 
import into the amyloplast. 
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L8 ANSWER 26 OF 71 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Promoter of wheat wbel gene for expressing foreign genes in 

monocotyledonous plants 
AB A DNA fragment for directing the expression of foreign or endogenous genes 

or RNA in cells of monocot plants. The fragment comprises a sequence 



corresponding to a first part of a putative type I starch 
branching enzyme gene (wbel) present in wheat and a 
5 '-region upstream of the gene, or a part of the sequence that is 
effective for increasing the expression of the foreign or endogenous gene 
in the plant cells. The indicated sequence contains two promoter regions, 
PI and P2 . A DNA fragment effective to increase expression comprises at 
least one of the promoter regions, or an effective part. The fragment can 
be obtained from a genomic library of wheat and can be fused to suitable 
genes and markers and inserted into suitable vectors for expression in 
transgenic monocot plants. The P2 promoter, found in the second intron, 
was 2-4 times more active in wheat, barley, oat and maize cells 
that the P1-P2 combination. 
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L8 ANSWER 27 OF 71 HCAPLUS COPYRIGHT 2010 ACS on STN 
TI Characterization of dulll, a maize gene coding for a novel 
starch synthase 

AB The maize dulll (dul) gene is a determinant of the structure of 

endosperm starch, and dul-mutations affect the activity of two enzymes 
involved in starch biosynthesis, starch synthase II (SSII) and 
starch branching enzyme Ila (SBEIIa) . Six 

novel dul-mutations generated in Mutator-active plants were identified. A 
portion of the dul locus was cloned by transposon tagging, and a nearly 
full-length Dul cDNA sequence was determined Dul codes for a predicted 
1674-residue protein, comprising one portion that is similar to SSIII of 
potato, as well as a large unique region. Dul transcripts are present in 
the endosperm during the time of starch biosynthesis, but the mRNA was 
undetectable in leaf or root tissue. The predicted size of the Dul gene 
product and its expression pattern are consistent with those of 
maize SSII. The Dul gene product contains two repeated regions in 
its unique N terminus. One of these contains a sequence identical to a 
conserved segment of SBEs. We conclude that Dul codes for a starch 
synthase, most likely SSII, and that secondary effects of dul-mutations, 
such as reduction of SBEIIa, result from the primary deficiency in this starch 
synthase . 
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L8 ANSWER 28 OF 71 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Linkage mapping of starch branching enzyme 

III in rice (Oryza sativa L.) and prediction of location of orthologous 
genes in other grasses 

AB The chromosomal position of Starch Branching 

Enzyme III (SBEIII) was determined via linkage to RFLP markers on an 
existing mol. map of rice (Oryza sativa L.) . A cDNA of 890 bp was 
generated using specific PCR primers designed from available SBEIII 
sequence data and used as a probe in Southern anal. The SBEIII cDNA 
hybridized to multiple restriction fragments, but these fragments mapped 
to a single locus on rice chromosome 2, flanked by CD0718 and RG157. The 
detection of a multiple-copy hybridization pattern suggested the 
possibility of a tandemly duplicated gene at this locus. The map location 
of orthologous SBE genes in maize, wheat, and oat were predicted 
based on previously published genetic studies and comparative maps of the 
grass family. 
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L8 ANSWER 29 OF 71 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Comparing the properties of Escherichia coli branching enzyme and 

maize branching enzyme 
AB Escherichia coli glycogen branching enzyme (GBE) and 

maize starch branching enzymes I (SBEI) and II (SBEII) 

were expressed in E. coli and purified. E. coli GBE branched amylose at a 
higher rate than did SBEII, but branched amylose at a lower rate than did 
SBEI. Similar to SBEI, GBE branched amylopectin at a lower rate than did 
SBEII. High-performance anion-exchange chromatog. anal, of the branched 
products produced by BE revealed the min. chain length (cl) required for 
branching. While GBE and SBEII showed the same min. cl [d.p. (dp) 12] 
required for branching, SBEI had a slightly higher min. cl (dp 16) 
requirement for branching. The major differences between GBE and SBE are 
their specificities in terms of the size of chains transferred. In 
comparison with SBE, GBE had a much narrower size range of chains 
transferred and transferred mainly shorter chains. While SBEI and SBEII 



produced a large number of chains ranging from dp 6 to over dp 30, GBE 
predominantly transferred chains ranging from dp 5 to 16 and produced only 
a very small number of long chains with dp greater than 20. Although it has 
been reported that SBEI and SBEII preferentially transfer longer and 
shorter chains, resp. (1), this study further defines the differences 
between SBEI and SBEII in the size of chains transferred. SBEI 
predominantly transfers longer chains with dp greater than 10, while 
producing few shorter chains with dp 3 to 5 . In contrast, SBEII 
preferentially transfers smaller chains with dp 3 to 9, with the most 
abundant chains being dp 6 and 7. The significance of min. chain-length 
requirement by SBE is discussed in setting the invariant size of 
amylopectin cluster size (9 nm) . 
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L8 ANSWER 30 OF 71 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Independent genetic control of maize starch-branching enzymes 

Ila and lib. Isolation and characterization of a Sbe2a cDNA 
AB In maize (Zea mays L.) three isoforms of starch- 
branching enzyme (SBEI, SBEIIa, and SBEIIb) are involved 
in the synthesis of amylopectin, the branched component of starch. To 
isolate a cDNA encoding SBEIIa, degenerate oligonucleotides based on 
domains highly conserved in Sbe2 family members were used to amplify 
Sbe2-family cDNA from tissues lacking SBEIIb activity. The predicted 
amino acid sequence of a Sbe2a cDNA matches the N-terminal sequence of 
SBEIIa protein purified from maize endosperm. The size of the 
mature protein deduced from the cDNA also matches that of SBEIIa. 
Features of the predicted protein are most similar to members of the SBEII 
family; however, it differs from maize SBEIIb in having a 
49-amino acid N-terminal extension and a region of substantial sequence 
divergence. Sbe2a mRNA levels are 10-fold higher in embryonic than in 
endosperm tissue, and are much lower than Sbe2b in both tissues. Unlike 
Sbe2b, Sbe2a-hybridizing mRNA accumulates in leaf and other vegetative 
tissues, consistent with the known distribution of SBEIIa and SBEIIb 
activities . 
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L8 ANSWER 31 OF 71 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Isolation, characterization and expression analysis of a starch 
branching enzyme II cDNA from wheat 

AB A full-length cDNA (2970 bp) encoding a starch branching 

enzyme II (SBEII; EC 2.4.1.18) in wheat (Triticum aestivum L. cv 
Fielder) kernel was isolated from a cDNA library. The translated region 
of the cDNA predicted a 823 amino acid primary product with a mol. mass of 
91.4 kDa. A 54 amino acid transit peptide was postulated to be cleaved 
from the pre-protein to give a 769 amino acid (85.4 kDa) mature 
polypeptide, which showed extensive sequence similarity to SBEII sequences 
characterized from maize, rice and pea. Expression of the 
isolated cDNA in a BE-deficient E. coli strain demonstrated that it 
encoded a functional BE. RNA anal, of Sbe2 gene expression during seed 
development revealed that Sbe2 mRNA levels were highest in young kernels 
(5-10 days post-anthesis ) and declined as the kernels matured. 
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TI Molecular characterization of starch branching 

enzyme genes, sbel, sbe2b and sbe2a in maize (Zea mays 

L . ) 

AB Unavailable 
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TI Differential expression and properties of starch- 
branching enzyme isoforms in developing wheat endosperm 

AB Three forms of starch-branching enzyme (BE) 

from developing hexaploid wheat (Triticum aestivum) endosperm have been 



partially purified and characterized. Immunol, cross-reactivities 
indicate that two forms ( WBE-IAD, 88 kDa, and WBE-IB, 87 kDa) are related 
to the maize BE I class and that WBE-II (88 kDa) is related to 
maize BE II. Comparison of the N-terminal sequences from WBE-IAD 
and WBE-II with maize and rice BEs confirms these relationships. 
Evidence is presented from the anal, of nullisomic-tetrasomic wheat lines 
demonstrating that WBE-IB is located on chromosome 7B and that the WBE-IAD 
fraction contains polypeptides that are encoded on chromosomes 7A and 7D. 
The wheat endosperm BE classes are differentially expressed during 
endosperm development. WBE-II is expressed at a constant level throughout 
mid and late endosperm development. In contrast, WBE-IAD and WBE-IB are 
preferentially expressed in late endosperm development. Differences are 
also observed in the kinetic characteristics of the enzymes. The WBE-I 
isoforms have a 2- to 5-fold higher affinity for amylose than does WBE-II, 
and the WBE-I isoforms are activated up to 5-fold by phosphorylated 
intermediates and inorg. phosphate, whereas WBE-II is activated only 50%. 
The potential implications of this activation of BE I for starch 
biosynthesis are discussed. 
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L8 ANSWER 34 OF 71 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Evolutionary conservation and expression patterns of maize 

starch branching enzyme I and lib genes 

suggest isoform specialization 
AB Expression of the maize (Zea mays L.) starch 

branching enzyme (SBE) genes Sbel and Sbe2 were 

characterized during kernel development and in vegetative tissues. The 
onset of Sbel and Sbe2 expression during endosperm development was similar 
to that of other genes involved in starch biosynthesis (Wx, Sh2 and Bt2). 
However, the expression of Sbe2 peaked earlier than that of Sbel in 
developing endosperm and embryos resulting in a shift in the ratio of Sbel 
to Sbe2 relative message levels during kernel and embryo development. 
Transcripts hybridizing to the Sbe2 probe were not detectable in leaves 
kernel and embryo development. Transcripts hybridizing to the Sbe2 probe 
were not detectable in leaves or roots which nonetheless have SBEII 
enzymic activity, suggesting that there may be another divergent 
SBEII-like gene(s) in maize. A similar expression pattern is 
shared between the maize genes and related genes in pea, which 
together with their evolutionary conservation, suggests that the SBE 
isoforms may play unique roles in starch biosynthesis during plant 
development . 
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L8 ANSWER 35 OF 71 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Physical association of starch biosynthetic enzymes with starch granules 
of maize endosperm. Granule-associated forms of starch 
synthase I and starch branching enzyme II 

AB Antibodies were used to probe the degree of association of starch biosynthetic 
enzymes with starch granules isolated from maize (Zea mays) 
endosperm. Graded washings of the starch granule, followed by release of 
polypeptides by gelatinization in 2% sodium dodecyl sulfate, enables 
distinction between strongly and loosely adherent proteins. Mild aqueous 
washing of granules resulted in near-complete solubilization of 
ADP-glucose pyrophospyorylase, indicating that little, if any, ADP-glucose 
pyrophosphorylase is granule associated In contrast, all of the waxy protein 
plus significant levels of starch synthase I and starch 
branching enzyme II (BEII) remained granule associated 

Stringent washings using protease and detergent demonstrated that the waxy 
protein, more than 85% of total endosperm starch synthase I protein, and 
more than 45% of BEII protein were strongly associated with starch granules. 
Rates of polypeptide accumulation within starch granules remained constant 
during endosperm development. Soluble and granule-derived forms of BEII 
yielded identical peptide maps and overlapping tryptic fragments closely 
aligned with deduced amino acid sequences from BEII cDNA clones. These 
observations provide direct evidence that BEII exists as both soluble and 
granule-associated entities. Thus, it is concluded that each of the known 
starch biosynthetic enzymes in maize endosperm exhibits a 
differential propensity to associate with, or to become irreversibly 
entrapped within, the starch granule. 
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L8 ANSWER 36 OF 71 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Two closely related cDNAs encoding starch branching 
enzyme from Arabidopsis thaliana 

AB Two starch branching enzyme (SBE) cDNAs were 

identified in an Arabidopsis seedling hypocotyl library using 
maize Sbel and Sbe2 cDNAs as probes. The two cDNAs have diverged 
5', and 3' ends, but encode proteins which share 90% identity over an 
extensive region with 70% identity to maize SBE lib. Genomic 



Southern blots suggest that the two cDNAs are the products of single, 
independent genes, and that addnl., more distantly related SBE genes may 
exist in the Arabidopsis genome. The two cDNAs hybridize to transcripts 
which show similar expression patterns in Arabidopsis vegetative and 
reproductive tissues, including seedlings, inflorescence rachis, mature 
leaves, and flowers. This is the first report of the identification of 
cDNAs encoding two closely related starch branching enzymes from the same 
species . 
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L8 ANSWER 37 OF 71 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Allelic analysis of the maize amylose-extender locus suggests 

that independent genes encode starch-branching enzymes Ila and lib 
AB Starch branching enzymes (SBE) catalyze the formation of 

cc-l,6-glucan linkages in the biosynthesis of starch. Three distinct 

SBE isoforms have been identified in maize (Zea mays L.) 

endosperm, SBEI, lia, and lib. Independent genes have been identified 

that encode maize SBEI and lib; however, it has remained 

controversial as to whether SBEIIa and lib result from 

post-transcriptional processes acting on the product of a single gene or 
whether they are encoded by sep. genes. Thus, 16-isogenic lines carrying 
independent alleles of the maize amylose-extender (ae) locus, 
the structural gene for SBEIIb, were analyzed. At 22 days after 
pollination ae-Bl endosperm expressed little She2b (ae) -hybridizing 
transcript, and as expected, ae-Bl endosperm also lacked detectable SBEIIb 
enzymic activity, . Also, ae-Bl endosperm contained SBEIIa enzymic 
activity, strongly supporting the hypothesis that endosperm SBEIIa and lib 
are encoded by sep. genes. Furthermore, addition to encoding the predominant 
Sbe2b-hybridizing message expressed in endosperm, the ae gene also encodes 
the major She2b-like transcript expressed in developing embryos and 
tassels . 

AN 1996:119513 HCAPLUS <<LOGINID: : 20100610>> 

DN 124:170828 

OREF 124:31587a, 31590a 

TI Allelic analysis of the maize amylose-extender locus suggests 

that independent genes encode starch-branching enzymes Ila and lib 

AU Fisher, Dane K.; Gao, Ming; Kim, Kyung-Nam; Boyer, Charles D.; Guiltinan, 
Mark J. 

CS Biotechnol. Inst., Pennsylvania State Univ., University Park, PA, 16802, 
USA 

SO Plant Physiology (1996), 110(2), 611-19 

CODEN: PLPHAY; ISSN: 0032-0889 
PB American Society of Plant Physiologists 
DT Journal 
LA English 

OSC.G 39 THERE ARE 39 CAPLUS RECORDS THAT CITE THIS RECORD (39 CITINGS) 
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TI Molecular genetic analysis of multiple isoforms of starch 

branching enzyme with emphasis on Zea mays L. 

(Arabidopsis thaliana) 
AB Unavailable 
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TI Btl, a structural gene for the major 39-44 kDa amyloplast membrane 
polypeptides 

AB The relationship between the Btl gene (Btl) and the major 39-44 kDa 
amyloplast membrane polypeptides which were deficient in amyloplast 
membranes of brittlel (btl) kernels of maize (Zea mays L.) was 
examined A rapid yet gentle procedure for the isolation of amyloplasts from 
immature kernels is described. These amyloplasts were relatively free of 
contamination by other cellular components, and immunol. studies showed 
that they contained polypeptides which reacted with antibodies to 
maize starch branching enzyme and 

ADP-Glc pyrophosphorylase . Purified membranes isolated from the 
amyloplast contained a polypeptide which reacted with antibodies to the 
Pi-translocator from spinach chloroplasts . However, a cluster of 39-44 
kDa polypeptides accounted for about 40% of the total amyloplast membrane 
protein from W64A kernels. These polypeptides were specifically 
recognized by antibodies raised against a fusion protein consisting of 56 
amino acids of the carboxyl terminus of the BT1 protein and glutathione 
S-transf erase . The BT1 antibodies also reacted with the abundant 
polypeptides in amyloplast membranes from hybrid kernels (Doebler 66XP and 
Pioneer 3780), and the shrunkenl and shrunken2 mutant genotypes, but no 
BT1 reacting polypeptides were present in amyloplast membranes from btl 
mutant kernels. BT1 was detected by the immunoblot procedure in 
microsomal membranes from embryo and pericarp tissues from the kernel, 
from seedling roots and shoots, or in membranes from mitochondria and 
chloroplasts. The same BT1 immunoblot pattern was obtained for proteins 
extracted from microsomal membranes from developing endosperm and from 
purified amyloplast membranes. A linear relationship between the number of 
copies of Btl alleles and the levels of BT1 in endosperm microsomal 
membranes was demonstrated in a gene dosage series. BT1 was not extracted 
from amyloplast membranes by chlorof orm/methanol or by alkaline buffer at pH 
11.5, but was partially extracted by 0.1 M NaOH. Thus, Btl is the structural 
gene for the major 39-44 kDa amyloplast membrane polypeptides and these 
polypeptides are integral proteins specific to amyloplast membranes from 
the endosperm. 
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TI A cDNA encoding starch branching enzyme I 
from maize endosperm 

AB An apparently full-length cDNA for starch branching 

enzyme (EC 2.4.1.18) isoform I was isolated by screening with a 
PCR fragment derived from primers based on a previously isolated cDNA 
clone. The open reading frame codes for 822 amino acids, including a 
putative 63-amino acid transit peptide. 
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TI Effect of temperature on enzymes in the pathway of starch biosynthesis in 
developing wheat and maize grain 

AB Soluble starch synthase (SSS) is shown to be a major site of control of flux 
through the pathway of starch synthesis in developing wheat and 
maize grain. Temps, above 25°C adversely affect flux, and 
therefore, limit yield. This process is linked to SSS which is heat 
sensitive. Two apparently different properties of SSS can be identified 
which differ in the period required before full activity is restored after 
heat treatment. First, enzyme rate is adversely affected by elevated 
temperature, an effect which is reversible on returning to a lower temperature 

The 

effect on enzyme rate was quantified using enzyme Q10 which was found to 

begin to be sub-optimal above 20°. Second, with a prolonged period 

of exposure to elevated temperature there is a loss of enzyme activity which is 

not freely reversible which we have termed thermal inactivation . Although 

this occurs at temps, in excess of 20° in wheat, higher temps, of 

more than 30° are needed in maize SSS. Elevated temperature 

did not affect the inherent stability or Q10 characteristics of other 

enzymes in the pathway of starch synthesis except for 

branching enzyme which might have minimal flux-control 

strength. SSS thermal inactivation may not be a major problem in field 
conditions for developing maize grain, because temps, rarely are 
high enough. However, it is suggested that the effect on enzyme Q10 is 
more physiol. relevant, since maize SSS is operating 
sub-optimally as temps, exceed 20°. Calcns. of the redns. in 
maize US corn-belt yield showed that significant yield improvement 
might be obtained by a 5° shift in the temperature optimum. Thus, 
selections for a more temperature tolerant form of maize SSS were 
conducted using enzyme Q10 as a selection tool. Of several hundred 
maize specimens screened, two were found to be significantly 



different. However, attempts to use backcross breeding to transfer this 
trait from the tropical donor to another line have not yet succeeded. 
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TI Starch branching enzymes belonging to distinct enzyme families are 
differentially expressed during pea embryo development 

AB CDNA clones for two isoforms of starch branching 

enzyme (SBEI and SBEII) have been isolated from pea embryos and 
sequenced. The deduced amino acid sequences of pea SBEI and SBEII are 
closely related to starch branching enzymes of maize, rice, 
potato and cassava and a number of glycogen branching enzymes from yeast, 
mammals and several prokaryotic species. In comparison with SBEI, the 
deduced amino acid sequence of SBEII lacks a flexible domain at the 
N-terminus of the mature protein. This domain is also present in 
maize SBEII and rice SBEIII and resembles one previously reported 
for pea granule-bound starch synthase II (GBSSII) . However, in each case 
it is missing from the other isoform of SBE from the same species. On the 
basis of this structural feature (which exists in some isoforms from both 
monocots and dicots) and other differences in sequence, SBEs from plants 
may be divided into two distinct enzyme families. There is strong 
evidence from our own and other work that the amylopectin products of the 
enzymes from these two families are qual . different. Pea SBEI and SBEII 
are differentially expressed during embryo development. SBEI is 
relatively highly expressed in young embryos while maximum expression of 
SBEII occurs in older embryos. The differential expression of isoforms 
which have distinct catalytic properties means that the contribution of 
each SBE isoform to starch biosynthesis changes during embryo development. 
Qual. measurement of amylopectin from developing and maturing embryos 
confirms that the nature of amylopectin changes during pea embryo 
development and that this correlates with the differential expression of 
SBE isoforms. 
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TI Expression of branching enzyme II of maize endosperm in 
Escherichia coli 

AB A cDNA clone encoding maize branching enzyme II (BEII) has been 
independently isolated from a maize endosperm cDNA library. The 
deduced protein sequence of maize BEII was compared with that of 
BE from diverse sources. The gene encoding mature BEII of maize 
endosperm has been expressed in E. coli using the T7 promoter. The 
expressed BEII was purified to near homogeneity so that amylolytic 
activity and bacterial BE could be completely eliminated from the BE 
preparation The expressed enzyme showed very similar properties to those of 
bEII purified from developing maize endosperm. This result 
confirmed our earlier report that BEII had a lower rate of branching 
amylose and the rate of branching amylopectin was twice that of branching 
amylose. This study also showed a greater advantage of purifying BEII 
from the bacterial expression system than from developing maize 
endosperm. Most importantly, this study has established a useful tool to 
study the structure-function relationships of the maize BE using 
site-directed mutagenesis. 
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TI Genetic isolation, cloning, and analysis of a Mutator-induced, dominant 
antimorph of the maize amylose extenderl locus 

AB The authors report the genetic identification, mol. cloning, and 

characterization of a dominant mutant at the amylose extenderl locus, 
Ael-5180. The identities of the authors' clones are corroborated by their 
ability to reveal DNA polymorphisms between seven wild-type revertants 
from Ael-5180 relative to the Ael-5180 mutant allele and between four of 
five independently derived, Mutator (Mu) -induced recessive ael alleles 
relative to their resp. wild-type progenitor alleles. The Ael-5180 
mutation is associated with two Mul insertions flanked by complex 
rearrangements of ael-related sequences. One of the Mul elements is 
flanked by inverted repeats of ael-related DNA of at least 5.0 kb in 
length. This Mul element and at least some of this flanking inverted 
repeat DNA are absent or hypermethylated in six of seven wild-type 
revertants of Ael-5180 that were analyzed. The second Mul element is 
flanked on one side by the 5.0-kb ael-specific repeat and on the other 
side by a sequence that does not hybridize to the ael-related repeat 
sequence. This second Mul element is present in revertants to the wild 
type and does not, therefore, appear to affect ael gene function. A 
2 . 7-kb ael transcript can be detected in wild-type and homozygous ael-Ref 
endosperms 20 days after pollination. This transcript is absent in 
endosperms containing one, two, or three doses of Ael-5180. This result is 
consistent with a suppression model to explain the dominant gene action of 
Ael-5180 and establishes Ael-5180 as an antimorphic allele. Homozygous 
wild-type seedlings produce no detectable transcript, indicating some 
degree of tissue specificity for ael expression. Sequence analyses 
establish that ael encodes starch branching 



enzyme I I . 
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TI Modulating the quantity and quality of starch synthesis in plants by 
placing the gene for a starch-metabolizing enzyme under control of a 
regulated promoter 

AB A method of producing a plant with switchable starch-synthesizing ability 
by stably incorporating a target gene for an enzyme involved in a starch 
or glycogen biosynthetic pathway and under the control of a regulated 
promoter into the genome of a recipient plant. A plant with controllable 
starch-synthesizing ability may have switchable starch yield, and/or 
switchable starch quality. Starch or glycogen biosynthetic enzymes 
include soluble starch synthase, branching enzyme 

, glycogen synthase, ADP-glucose pyrophosphorylase, self -glucosylating 
protein, glycogenin and amylogenin. DNA constructs for use in this method 
are described, as well as plants transformed with said DNA constructs, the 
seeds and progeny of such plants, and hybrids whose pedigree includes such 
plants. The examples demonstrate the functioning of the chemical-inducible 
promoter of the gene for the 27 kd subunit of glutathione-S-transf erase II 
in maize endosperm and discuss the construction of appropriate 
expression vectors. 
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TI Expression of branching enzyme I of maize endosperm in 
Escherichia coli 

AB The gene encoding for mature branching enzyme (BE) I (BEI) of 

maize (Zea mays L.) endosperm has been expressed in Escherichia 

coli using the T7 promoter. The expressed BEI was purified to near 

homogeneity so that amylolytic activity and bacterial BE could be 

completely eliminated from the BE preparation The recombinant enzyme showed 

properties very similar to those of BEI purified from developing 

maize endosperm with respect to branching amylose and amylopectin. 

This result confirmed the authors' earlier report that maize 

endosperm BEI had a higher rate of branching amylose and a much lower rate 

(less than 10% of that of branching amylose) of branching amylopectin. 

This study also showed a great advantage in purifying BE from the 

bacterial expression system rather than from developing maize 

endosperm. Most important, this study has established the system with 

which to study the structure-function relationships of the maize 

BEI using site-directed mutagenesis. 
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TI Differentiation of the properties of the branching isoenzymes from 
maize (Zea mays) 

AB The multiple forms of branching enzyme (BE) from developing maize 

(Zea mays) endosperm were purified by modification of previous procedures 
such that amylase activity could be eliminated completely from the BE 
preparation Three distinct assays for BE activity (phosphorylase a stimulation 
assay, BE linkage assay, and iodine stain assay) were used to characterize 
and differentiate the properties of the BE isoforms. This study presents 
the first evidence that the BE isoforms differ in their action on 
amylopectin. BEI had the highest activity in branching amylose, but its 
rate of branching amylopectin was less than 5% of that of branching 
amylose. Conversely, BEII isoforms had lower rates in branching amylose 
(about 9-12% of that of BEI) and had higher rates of branching amylopectin 
(about 6-fold) than BEI. The implication of these findings to the 
mechanism of amylopectin synthesis in vivo are discussed. 
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TI Starch branching enzyme II from 
maize endosperm 

AB The authors report here the cloning of a SBE II cDNA from maize. 

Three XgtlO cDNA libraries were constructed from endosperm poly (A) + 

RNA 14, 22, and 29 DAP. A heterologous nucleic acid probe, clone pJSBE5, 

the cDNA for pea SBE I, was used to screen the 14-DAP library. After 

purifying and subcloning into plasmid pBluescript II SK- ( Stratagene ) , a 

full-length cDNA of 2725 bp was isolated. Northern blots of total 

maize RNA isolated from endosperm tissue 12 DAP and probed with 

the cloned maize cDNA revealed a single transcript of approx. 

2.7 kb. Deduced amino acid sequence was compared with the pea SBE I 

(Bhattacharya et al . , 1990), maize SBE I (Baba et al . , 1991), 

and rice SBE I (Nakamura et al . , 1992) translated cDNA sequences using 

Intelligenetics software. Levels of residue identify were 71, 52, and 

52%, resp. From these results, the authors conclude that they have cloned 

a second isoform of SBE from maize endosperm. This conclusion 

is supported by the N-terminal sequence of purified maize SBE 

lib protein, which matches the cDNA predicted amino acid sequence at 

residues 58 to 65. The addnl. amino acid residues making up the 

N-terminal end of the deduced sequence are thought to encode a transit 

peptide (53 amino acids) for routing of the protein to the amyloplast. 

The deduced mol. weight of the mature protein from this sequence data is 

84,772. This is slightly larger than size ests. of 80,000 D based upon 

SDS-PAGE anal, of purified SBE Ila and lib protein (Boyer and Preiss, 

1978; Singh and Preiss, 1985). 
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TI Starch branching enzyme cDNA from Solanum 
tuberosum 

AB A full-length cDNA clone encoding starch branching 

enzyme (SBE, E.C. 2.4.1.18) was isolated from a Solanum tuberosum 
sprout cDNA library using a partial potato SBE cDNA clone that was 
originally isolated with a heterologous cDNA encoding a pea SBE. The 3114 
bp DNA sequence revealed an ORF which encodes an 861 amino acid protein 
which has significant similarity to SBE I from maize and rice. 
The protein has a calculated Mr of 99,083. The SBE amino terminus has some 
features in common with chloroplast transit peptides, i.e. a high content 
of Ser and Thr residues and a central, pos. charged domain. Also, the 
hydropathicity profiles of the amyloplast transit peptide from the potato 
granule-bound starch synthase and the amino terminus of SBE are similar. 
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TI Starch branching enzymes from immature rice seeds 

AB Four forms of branching enzyme, termed RBE1, RBE2 (a mixture of RBE2A and 
RBE2B) , RBE3, and RBE4, were apparently separated by DEAE-cellulose column 
chromatog. of soluble extract from immature rice seeds, and each of these 4 
forms was further purified by gel-filtration. RBE1, RBE2A, and RBE2B were 
the predominant forms of the enzyme. The mol . size, N-terminal amino acid 
sequence, and immunoreactivity with anti-maize branching 

enzyme-I (BE-I) antibody were identical among these 3 forms, except that 
the mol. mass of RBE2A was almost 3 kDa higher than those of RBE1 and 
RBE2B. These results indicate that RBE1, RBE2A, and RBE2B are the same; 
the enzyme is termed rice BE-I. The cDNA clones coding for rice BE-1 were 
identified from a rice seed library in ygtll, using the 
maize BE-I cDNA as a probe. The nucleotide sequence indicates 
that rice BE-I is initially synthesized as an 820-residue precursor 
protein, including a putative 64- or 66-residue transit peptide at the N 
terminus. The rice mature BE-I contains 756 (or 754) amino acids with a 
calculated mol. mass of 86,734 (or 86,502) Da, and shares a high degree of 
sequence identity (86%) with the maize protein. The consensus 
sequences of the 4 regions that form the catalytic sites of amylolytic 
enzymes are conserved in the central region of the rice BE-I sequence. 
Thus, rice BE-I as well as the maize protein belongs to a family 
of amylolytic enzymes. 
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L8 ANSWER 51 OF 71 HCAPLUS COPYRIGHT 2010 ACS on STN 
TI Branching of amylose by the branching isoenzymes of maize 
endosperm 

AB A convenient, quant, assay method of branching enzyme (BE) was devised 

with reduced amylose as the substrate. Using this assay, the properties 

of the purified branching isoenzymes from maize, BE I, Ila, and 

lib, were studied. The method is based on determination of reducing power, by 

the 

modified Park-Johnson method, of the chains transferred by BE after they 
are released from the branched products with isoamylase. The optimum pH 
of the three enzymes is 7.5, and the optimum temps, of BE I, Ila, and lib 
are 33, 25, and 15-20°, resp. The specific activities are highest 
for BE I and the lowest for BE lib, whereas in the conventional assay 
based on stimulation of unprimed phosphorylase activity, the specific 
activities are BE lib > Ila > I. BE I has a lower Km (2.0 |uM of the 
nonreducing terminal) for the reduced amylose of average chain-length 
(.hivin.cl) 405 than BE Ila (10 nM) and the lib (11 |uM) , and the 
enzyme shows a higher Km for reduced amyloses of smaller .hivin.cl. 
Gel-permeation chromatograms on Sephadex G-75SF of the chain transferred 
from the reduced amylose indicate that initially the three isoenzymes 
produced chains of various sizes (d.p. .apprx.8 to >200), and BE I 



preferentially transfers longer chains than BE Ila and lib. 
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TI Characterization of the (1 -> 4 ) -a-D-glucan-branching 

6-glycosyltransf erase by in vitro synthesis of branched starch 
polysaccharides 

AB Starch branching enzyme (Q-enzyme; EC 

2.4.1.18) (I), isolated from young, mature potato tubers and purified by 
(NH4)2S04 precipitation, hydrophobic chromatog., and size-exclusion chromatog., 
was found to be completely free of phosphorylase (EC 2.4.1.1) and 
cc-amylase (EC 3.2.1.1) activities. I had a mol. weight of 64 kDa, was 
homogeneous in SDS-PAGE, was inhibited by 4 + 10-5 M oxidized 
glutathione, and could be stored at -80° in the presence of SH 
group-reducing agents. The actions of I alone, and in combination with 
potato phosphorylase, on amylose, pea starch, potato amylose, potato 
amylopectin, and waxy maize was investigated. The combination 
gave high-mol . -weight polysaccharides, debranching of which yielded patterns 
of short and long chains similar to those of debranched amylopectin. 
Treatment of amylose with I resulted in a decrease in the average mol. weight 

and 

in the broadening of the mol. weight distribution; debranching of the product 

yielded a short-chain distribution pattern. 
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TI Comparison of soluble starch synthases and branching enzymes from leaves 
and kernels of normal and amylose-extender maize 

AB Soluble starch synthases (SS) and branching enzymes (BE) from 20-day-old 
maize leaves and 22-day-old seeds of normal and amylose-extender 
(ae) were purified by DEAE-cellulose chromatog. Elution profiles of leaf 
exts. showed 1 major SS and 2 BE fractions from both genotypes. The SS 
fractions from normal and ae leaf exts. were capable of citrate-stimulated 
starch synthesis and had different reaction rates with various primers. 
The 2 BE fractions from normal leaf exts. differed significantly from each 
other but not when compared to the same BE from ae . Comparison of BE 
fractions from ae and normal leaves showed no differences based on 
chromatog., kinetic, and immunol. properties. Comparison of the leaf 



enzymes with endosperm enzymes showed major differences. Leaf exts. did 
not contain SSII or BEIIb observed in endosperm exts. Developing ae 
endosperm lacked BEIIb activity and ae was the structural gene for BEIIb. 
The tissue-specific expression of BEIIb in the endosperm provided the 
basis for explaining the tissue-specific expression of ae . It was 
proposed that as BEIIb is expressed in the endosperm, but not leaves, 
allelic substitution at the ae locus modifies only endosperm starch 
synthesis . 
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TI The wrinkled-seed character of pea described by Mendel is caused by a 
transposon-like insertion in a gene encoding starch- 
branching enzyme 

AB The r (rugosus) locus of pea (Pisum sativum L.), which dets. whether the 
seed is round or wrinkled, was cloned. Wrinkled (rr) seeds lack one 
isoform of starch-branching enzyme (SBEI), 

present in round (RR or Rr) seeds. A major polymorphism in the SBEI gene 
between near-isogenic RR and rr lines shows 100% cosegregation with the r 
locus, establishing that the SBEI gene is at the r locus. An aberrant 
transcript for SBEI is produced in rr embryos. In rr lines, the SBEI gene 
is interrupted by an 0.8 kb insertion that is very similar to the Ac/Ds 
family of transposable elements from maize. Failure to produce 
SBEI has complex metabolic consequences on starch, lipid, and protein 
biosynthesis in the seed. 

AN 1990:93044 HCAPLUS <<LOGINID: : 20100610>> 

DN 112:93044 

OREF 112:15703a, 15706a 

TI The wrinkled-seed character of pea described by Mendel is caused by a 
transposon-like insertion in a gene encoding starch- 
branching enzyme 

AU Bhattacharyya, Madan K.; Smith, Alison M. ; Ellis, T. H. Noel; Hedley, 

Cliff; Martin, Cathie 
CS John Innes Inst., AFRC Inst. Plant Sci. Res., Norwich, NR4 7UH, UK 
SO Cell (Cambridge, MA, United States) (1990), 60(1), 115-22 

CODEN: CELLB5; ISSN: 0092-8674 
DT Journal 
LA English 

OSC.G 110 THERE ARE 110 CAPLUS RECORDS THAT CITE THIS RECORD (110 CITINGS) 
L8 ANSWER 55 OF 71 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Immunological comparison of the starch branching enzymes from potato 
tubers and maize kernels 

AB Starch branching enzyme was purified from 

potato (Solanum tuberosum) tubers as a single species of 79 kilodaltons 
and specific antibodies were prepared against both the native enzyme and 
against the gel-purified, denatured enzyme. The activity of potato 
branching enzyme could only be neutralized by antinative potato branching 
enzyme, whereas both types of antibodies reacted with denatured potato 
branching enzyme. Starch branching enzymes were also isolated from 



maize (Zea mays) kernels. All of the denatured forms of the 

maize enzyme reacted with antidenatured potato branching enzyme, 

whereas recognition by antinative potato branching enzyme was limited to 

maize branching enzymes I and lib. Antibodies directed against 

the denatured potato enzyme were unable to neutralize the activity of any 

of the maize branching enzymes. Antinative potato branching 

enzyme fully inhibited the activity of maize branching enzyme I; 

the neutralized maize enzyme was identified as a 82 kilodalton 

protein. Thus, potato branching enzyme (Mr = 79,000) shares a high degree 

of similarity with maize branching enzyme I (Mr = 82,000), in 

the native as well as the denatured form. Cross-reactivity between potato 

branching enzyme and the other forms of maize branching enzyme 

was observed only after denaturation, which suggests mutual sequence 

similarities between these species. 
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L8 ANSWER 56 OF 71 HCAPLUS COPYRIGHT 2010 ACS on STN 
TI Maize leaf and kernel starch synthases and starch branching 
enzymes 

AB Soluble starch synthases and branching enzymes were partially purified from 
developing leaves and kernels of maize using DEAE-cellulose 
chromatog. One form of starch synthase and 2 forms of branching enzyme 
were detected in leaves as compared to 2 forms of starch synthase and 3 
forms of branching enzyme isolated from the kernels. The starch synthase 
fraction from the leaves and the 1st starch synthase fraction from the 
kernels showed greater activity in reactions containing various glycogens as 
primers than in those containing amylopectin. In addition, both were capable 

of 

synthesizing a polyglucan in the absence of an added primer but in the 
presence of Na citrate and bovine serum albumin (citrate-stimulated starch 
synthesis). The 2nd starch synthase fraction from kernels showed greater 
activity with amylopectin as primer and had no citrate-stimulated 
activity. The leaf enzyme and endosperm starch synthase I are suggested 
to be the same enzyme and constitutively expressed. Branching enzymes 
from leaves and kernels differed not only in their elution profiles but 
also their stimulation of phosphorylase a (assay A) and amylose branching 
(assay B) activities. A minor branching enzyme fraction from leaves (leaf 
branching enzyme I) eluted from the DEAE-cellulose column after the addition 
of a salt gradient, whereas branching enzyme I from kernels eluted in the 
buffer wash prior to the application of the gradient. However, the ratios 
of assay A to assay B suggested that branching enzyme I from leaves was 
catalytically similar to branching enzyme I from the kernels. The major 
leaf branching enzyme (branching enzyme II) eluted at the same position 
from the DEAE-cellulose column as endosperm branching enzyme Ila. These 
enzymes had similar ratios of activity (assay A/assay B) . The 
cross-reaction of leaf branching enzymes with antisera prepared against 
maize endosperm branching enzymes in immunodiffusion expts. and 
enzyme activity neutralization expts. further demonstrated the 
relationship of the leaf and endosperm branching enzymes. 
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TI Enzyme activities associated with maize kernel amyloplasts 

AB Activities of the enzymes of gluconeogenesis and of starch metabolism were 
measured in exts. of amyloplasts isolated from protoplasts derived from 
14-day olid maize (Zea mays cv Pioneer 3780) endosperm. The 
enzymes triosephosphate isomerase, f ructose-1 , 6-bisphosphate aldolase, 
f ructose-1 , 6-bisphosphatase, phosphohexose isomerase, phosphoglucomutase, 
ADPG pyrophosphorylase, UDPG pyrophosphorylase, soluble and bound 
starch synthases, and branching enzyme were 

present in the amyloplasts. Of the above enzymes, ADPG pyrophosphorylase 
had the lowest activity per amyloplast. Invertase, sucrose synthase, and 
hexokinase were not detected in similar amyloplast prepns. Only a trace 
of the cytoplasmic marker enzyme ale. dehydrogenase could be detected in 
purified amyloplast fractions. Also, purified amyloplasts were lysed and 
then supplied with radioactive glucose-6-phosphate, glucose-l-phosphate, 
f ructose-1 , 6-bisphosphate, dihydroxyacetone phosphate, glucose, fructose, 
sucrose, and 3-O-methylglucose in the presence of ATP or uridine 
triphosphate. Of the above, only the phosphorylated substrates were 
incorporated into starch. Incorporation into starch was higher with added 
uridine triphosphate than with ATP. Dihydroxyacetone phosphate was the 
preferred substrate for uptake by intact amyloplasts and incorporation 
into starch. In preliminary expts., it appeared that glucose-6-P and 
f ructose-1 , 6-bisphosphate may also be taken up by intact amyloplasts. 
However, the rate of uptake and incorporation into starch was relatively 
low and variable. Addnl. study is needed to determine conclusively whether 
hexose phosphates will cross intact amyloplast membranes. Thus: (a) 
triose phosphate is the preferred substrate for uptake by intact 
amyloplasts; (b) amyloplasts contain all enzymes necessary to convert 
triose phosphates into starch; (c) sucrose breakdown must occur in the 
cytosol prior to carbohydrate transfer into the amyloplasts; (d) under the 
conditions of assay, amyloplasts are unable to convert glucose or fructose 
to starch; (e) uridine triphosphate may be the preferred nucleotide for 
conversion of hexose phosphates to starch at this stage of kernel 
development . 

AN 1988:201823 HCAPLUS «LOGINID : : 20100610>> 

DN 108:201823 

OREF 108:33085a, 33088a 

TI Enzyme activities associated with maize kernel amyloplasts 

AU Echeverria, Edgardo; Boyer, Charles D.; Thomas, Paul A.; Liu, Kang Chien; 
Shannon, Jack C. 

CS Dep. Hortic, Pennsylvania State Univ., University Park, PA, 16802, USA 
SO Plant Physiology (1988), 86(3), 786-92 

CODEN: PLPHAY; ISSN: 0032-0889 
DT Journal 
LA English 

OSC.G 16 THERE ARE 16 CAPLUS RECORDS THAT CITE THIS RECORD (16 CITINGS) 



L8 ANSWER 58 OF 71 HCAPLUS COPYRIGHT 2010 ACS on STN 



TI Biosynthesis of starch; identification of potato starch enzymes 
AB Two important starch enzymes, granule-bound starch synthase and 
branching enzyme, were purified from potato tubers and 

characterized by immunol. comparison with the corresponding enzymes of 
other plants. Granule-bound starch synthase was identified as a 
6 O-kilodalton (kd) protein homologous to the corresponding enzymes of 
maize and amaranth; the enzyme was missing in amylose-free potato 
starch granules. Branching enzyme of potato tubers was purified as a 
single protein species of 79 kd which appeared to be homologous to 
maize branching enzyme I, but much less to branching enzymes Ila 
and lib. 

AN 1988:127390 HCAPLUS «LOGINID : : 20100610» 

DN 108:127390 

OREF 108:20801a, 20804a 

TI Biosynthesis of starch; identification of potato starch enzymes 

AU Vos-Scheperkeuter, G. H.; Ponstein, A. S . ; De Wit, J. G. ; Feenstra, W. J.; 

Oostergetel, G. T . ; Van Bruggen, E. F. J.; Witholt, B. 
CS Dep. Biochem., Groningen Biotechnol. Cent., Groningen, 9747 AG, Neth. 
SO Food Hydrocolloids (1987), 1(5-6), 387-91 

CODEN: FOHYES; ISSN: 0268-005X 
DT Journal 
LA English 

L8 ANSWER 59 OF 71 HCAPLUS COPYRIGHT 2010 ACS on STN 
TI Regulation of starch synthesis in Zea mays leaves 

AB The kinetic properties of bundle sheath and mesophyll-specif ic ADP-glucose 
pyrophosphorylases (I) were studied with respect to the known localization 
of starch biosynthesis in the bundle sheath cells of maize. At 
least 75% of starch synthase and branching 

enzyme and 95% of I were in the bundle sheath; starch-degrading 
enzymes were more evenly distributed between cell types. Partially 
purified I from the 2 cell types were characterized by pH optima, 
substrate affinities, and regulatory properties. The bundle sheath enzyme 
was activated by 3-phosphoglycerate and other organic phosphates to a greater 
extent than was the mesophyll enzyme, and the bundle sheath enzyme was 
also less sensitive to phosphate inhibition. Thus, in vivo activity of 
maize leaf I as well as starch synthesis may be controlled by the 
levels of the enzymes in specific cell types and by the allosteric 
properties of I. 
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TI Localization of starch biosynthetic and degradative enzymes in 
maize leaves 

AB The cellular distribution of the starch biosynthetic and degradative 
enzymes in protoplasts prepared from maize (Zea mays) leaf 
mesophyll and bundle sheath cells was investigated. In conformity with 
the cellular distribution of starch, starch biosynthetic enzymes (soluble 
starch synthase, ADP glucose pyrophosphorylase, branching 
enzyme, and starch phosphorylase ) were exclusively 



localized in the bundle sheath cells. In contrast, starch degradative 
enzymes (a-amylase, p-amylase, and debranching enzyme) were 
present in both types of leaf cells. Isolated chloroplasts from bundle 
sheath cells contained 100% of the starch biosynthetic enzymes. However, 
.apprx.60% of the activity of degradative enzymes and 67% of the activity 
of starch phosphorylase was localized in bundle sheath chloroplasts. 
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TI Starch branching enzymes from maize. Immunological 

characterization using polyclonal and monoclonal antibodies 

AB Spleen cells from mice immunized with starch-branching enzymes were fused 
with cells from the mouse myeloma Sp2/0-AG14 cell line to form hybridomas. 
Those hybridomas producing antibodies against the branching enzyme were 
screened by the ELISA using purified branching enzyme as the antigen. 
Three monoclonal cell lines (1A1D7, 1A1C3, and 4D2A9D8) were found to 
produce antibodies which showed pos. ELISA reactions with maize 
branching enzyme I in addition to branching enzymes Ila and lib. Three other 
monoclonal cell lines (4D2D10, 4D2F9, and 2A6C12) were also selected which 
produced antibodies showing pos. ELISA reactions with branching enzymes 
Ila and lib only. The amino acid composition and peptide maps obtained after 
trypsin or chymotrypsin digestion show that there is no difference between 
branching enzymes Ila and lib, but they are significantly different from 
branching enzyme I, which, along with immunol. data, suggests that only 2 
forms of starch-branching enzyme may be 

present in maize kernels. Immunol, cross-reaction was also 
found between the starch-branching enzyme 

from maize kernels and the glycogen-branching enzyme from 
Escherichia coli, using polyclonal antibodies against starch- 
branching enzyme I or Ila and lib or E. coli 

glycogen-branching enzyme, suggesting some immunol. similarities between 
maize starch-branching enzymes and E. coli glycogen-branching 
enzyme . 
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TI Immunological characterization of maize starch branching enzymes 
AB Highly purified fractions of 3 starch-branching enzymes from developing 
maize endosperm were used to prepare antisera in rabbits. In double 



diffusion expts., no immunoppt . was observed when branching enzyme Ila or lib 
was tested against branching enzyme I antiserum. No immunoppt. was formed 
when branching enzyme I was tested against branching enzyme Ila or lib 
antiserum. Increasing amts. of antisera in the above combinations also 
failed to inhibit enzyme activity. Branching enzyme Ila antiserum 
cross-reacted and formed spurs with branching enzyme lib when compared 
with branching enzyme Ila antigen. Comparison of branching enzyme lib 
antiserum with branching enzyme Ila also resulted in an immunoppt. 
Increasing levels of branching enzyme Ila antiserum inhibited branching 
enzyme lib as did the reciprocal combination. Thus, branching enzymes Ila 
and lib are immunol. similar, whereas branching enzyme I is distinct. The 
data supports the classification of starch-branching enzymes based on 
genetic, kinetic, and chromatog. properties. 
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TI Gene dosage at the amylose-extender locus of maize: effects on 
the levels of starch branching enzymes 

AB Soluble starch-branching enzymes and starch synthases from corn kernels of 
differing dosage of the ae locus were purified by DEAE-cellulose 
chromatog. A near-linear relation between increasing dosage of the 
dominate amylose-extender allele (Ae) and branching 
enzyme lib activity was found. In contrast, levels and properties 
of branching enzymes I and Ila, as well as the citrate-stimulated and 
primer-requiring starch synthases, remained unchanged. The near-linear 
increase in branching enzyme lib activity with increasing doses of the Ae 
allele is consistent with the hypothesis that ae is the structural gene 
coding for branching enzyme lib. 
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TI Evidence for independent genetic control of the multiple forms of 

maize endosperm branching enzymes and starch synthases 
AB Soluble starch synthase and starch-branching enzymes in exts. from kernels of 
4 corn genotypes were compared. Exts. from normal (nonmutant) corn were 
found to contain 2 starch synthases and 3 branching 
enzyme fractions. The different fractions could be distinguished 
by chromatog. properties and kinetic properties under various assay 
conditions. Kernels homozygous for the recessive amylose-extender (ae) 
allele were missing branching enzyme lib. In addition, the 



citrate-stimulated activity of starch synthase I was reduced. This 

activity could be regenerated by the addition of branching enzyme to this 

fraction. No other starch synthase fractions were different from normal 

enzymes. Exts. from kernels homozygous for the recessive dull (du) allele 

were found to contain lower branching enzyme Ila and 

starch synthase II activities. Other fractions were not different 

from the normal enzymes. Anal, of exts. from kernels of the double mutant 

ae du indicated that the 2 mutants act independently. Branching enzyme 

lib was absent and the citrate-stimulated reaction of starch synthase I 

was reduced but could be regenerated by the addition of branching enzyme (ae 

properties) and both branching enzyme Ila and 

starch synthase II were greatly reduced (du properties) . Starch 
from ae and du endosperms contains higher amylose (66 and 42%, resp.) than 
normal endosperm (26%) . In addition, the amylopectin fraction of ae starch 
is less highly branched than amylopectin from normal or du starch. The 
above observations suggest that the alterations of the starch may be 
accounted for by changes in the soluble synthase and branching enzyme 
fractions . 
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TI Evidence for independent genetic control of the multiple forms of 

maize endosperm branching enzymes and starch synthases 
AB Two forms of starch synthase (EC 2.4.1.21) were isolated from an (NH4)2S04 
fraction of dent maize endosperm extract by DEAE-cellulose 
chromatog. Synthase I had higher activity with glycogen than amylopectin 
as a primer, whereas synthase II had higher activity with amylopectin. 
Both enzyme had a Km for ADP-glucose of 0.10 raM. Three forms of branching 
enzyme (EC 2.4.1.18) were also separated from maize endosperm on 
DEAE-cellulose. Fraction I was observed in the void volume, whereas fractions 
Ila and lib coeluted with starch synthase I and II, resp. These enzymes 
were examined in 2 maize mutants with altered starch structure. 
Starch from amylose-extender (ae) mutant endosperm contained a higher 
proportion of linear amylose and amylopectin with fewer branch points than 
normal amylopectin. Normal starch synthase I and II levels were observed in 
ae mutants, but most if not all branching enzyme 

activity associated with starch synthase I was missing. The dull 

mutant, which also contains a higher than normal proportion of amylose, 

contained normal levels of starch synthase I and 

branching enzyme I but a significant (60%) decrease in 

starch synthase II activity and a small decrease in branching 

enzyme activity associated with starch synthase II 

fractions was observed 
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TI The citrate-stimulated starch synthase of starchy maize kernels: 

purification and properties 
AB Chromatog. of the maize kernel exts. on DEAE-cellulose resolves 

2 fractions of starch synthase activity, on of which (starch synthase I) 
is capable of synthesizing a-glucan in the absence of exogenous 
primer and the presence of 0 . 5M citrate (J. L. Ozbun, et al . , 1971) . This 
starch synthase was purified 200-fold from developing kernels of normal 
maize, and shown to have no detectable activities of branching 
enzyme, amylase, pullulanase, phosphorylase, or D enzyme. The preparation, 
however, was not electrophoretically homogeneous. This preparation had a Km 
0.033 raM for ADP/glucose in the presence of 0.05M citrate. The reaction 
in the presence of citrate was stimulated 10-fold by the addition of excess 
purified branching enzyme. This stimulation is higher than those reported 
previously, but is consistent with the predicted effects of removal of 
amylase activity. The effects of salts other than citrate on activity in 
the absence of exogenous primer were small, but the stimulation could be 
restored by the addition of excess purified branching enzyme. Citrate 
increased the affinity of the enzyme for the endogenous primer present to 
such a level that no effect of exogenous primer on reaction rate could be 
observed in the presence of 0 . 5M citrate. Anal, of the glucan-iodine complex 
and the enzymic breakdown products patterns from the products of the 
starch synthase reaction indicates a high degree of linearity. The 
results obtained are discussed in relation to the biosynthesis of starch 
in vivo. 
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TI Properties of citrate-stimulated starch synthesis catalyzed by starch 
synthase I of developing maize kernels 

AB Starch synthase I, purified . apprx. 1000-fold from corn kernels homozygous 
for the endosperm mutant amylose-extender (ae), was capable of synthesis 
in the absence of added primer and in the presence of 0.5 M citrate. 
Because ae endosperm lacks the starch-branching 
enzyme which normally purifies with starch synthase I, 
the final enzyme fraction derived was free of detectable branching 
activity, permitting a detailed characterization of the citrate-stimulated 
reaction. This reaction was dependent on citrate concns. of >0.1 M. The 
reaction was not specific for citrate, however, since malate also 
stimulated the reaction. Branching enzyme increased the velocity of the 
reaction . apprx . 4-fold, but did not replace the requirement for citrate. 
The Km values for the primers amylopectin and glycogen were lowered by 



citrate from 122 and 595 to 6 and 50 ng/mL, resp. The enzyme contained 
1.7 mg of anhydroglucose units/enzyme unit. Thus, reaction mixts. 
contained 1-5 |ug (5-25 (ig/mL) of endogenous primer. The 

citrate-stimulated reaction may be explained as an increased affinity for 
this endogenous primer. The starch synthase reaction in the absence of 
primer was dependent on several factors, including endogenous primer 
concentration, citrate concentration, and branching enzyme concentration 

AN 1980:72789 HCAPLUS «LOGINID: : 20100610>> 

DN 92:72789 

OREF 92 : 11953a, 11956a 

TI Properties of citrate-stimulated starch synthesis catalyzed by starch 

synthase I of developing maize kernels 
AU Boyer, Charles D . ; Preiss, Jack 

CS Dep. Biochem. Biophys., Univ. California, Davis, CA, 95616, USA 
SO Plant Physiology (1979), 64(6), 1039-42 

CODEN: PLPHAY; ISSN: 0032-0889 
DT Journal 
LA English 

OSC.G 14 THERE ARE 14 CAPLUS RECORDS THAT CITE THIS RECORD (14 CITINGS) 

L8 ANSWER 68 OF 71 HCAPLUS COPYRIGHT 2010 ACS on STN 
TI Multiple forms of (1 -> 4 ) -a-D-glucan, (1 -> 

4 ) -a-D-glucan-6-glycosyl transferase from developing Zea mays L. 

kernels 

AB Two major forms of branching enzyme from developing kernels of 

maize were detected by DEAE-cellulose chromatog. Branching-enzyme 
I eluted with the column wash and was unassocd. with starch-synthase 
activity. Branching-enzyme II was bound to DEAE-cellulose and was 
coeluted with both primed and unprimed starch-synthase activities. Both 
fractions were further purified by chromatog. on aminoalkyl-Sepharose 
columns. Native and subunit mol. wts. were estimated at 70,000-90,000 for 
both enzymes. Thus both enzymes are primarily monomeric. 
Branching-enzymes I and II could be distinguished by chromatog. on 
DEAE-cellulose or 4-aminobutyl-Sepharose, and by disk-gel electrophoresis 
with activity staining. Branching-enzyme I had a lower ratio of activity 
(phosphorylase stimulation-amylose branching) . The ratio varied from 
30-60 as compared to . apprx . 3 0 0-500 for branching-enzyme II. Likewise, 
branching-enzyme I had a lower Km value for amylose than 
branching-enzyme II. Both enzymes could introduce 

further branches into amylopectin. Combined action of the branching 

enzymes and rabbit-muscle phosphorylase a resulted in similar patterns of 

incorporation of D-glucose into the growing a-D-glucan and the 

synthesis of high-mol-weight polymers. However, the a-D-glucans 

differed, as shown by spectra of I complexes and average unit-chain length. 

Branching-enzyme II was separated into 2 fractions (Ila and lib) by chromatog. 

on 4-aminobutyl-Sepharose . 
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TI Multiple forms of starch branching enzyme of 

maize: evidence for independent genetic control 
AB Purification of starch-branching enzymes from kernels of 2 nonlinked mutants of 

maize, sugary and amylose-extender , showed the basis of the 2 

mutations to be associated with the previously identified branching enzymes I 
and lib, resp. Branching enzyme I from sugary kernels was purified the 
same as nonmutant branching enzyme I, but had an altered pattern of 
activity when amylose was used as substrate. In addition to the typical fall 
in absorbance at high wavelengths (500-700 nm) of the amylose-I complex, 
branching of amylose of sugary branching 

enzyme I caused an increase in absorbance at low wavelengths 
(400-550 nm) . Branching enzyme lib was undetected in exts. of 
amylose-extender kernels, whereas branching enzymes I and Ila appeared 
unaltered. Low unprimed starch synthase activity was also observed in 
DEAE-cellulose fractions of amylose-extender maize, but this 
activity was regenerated by the addition of any branching enzyme. 
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TI Interaction of the amylose-extender and waxy mutants of maize 

AB The interaction of the amylose-extender (ae) and way (wx) mutants of corn 

was studied by determination of changes in kernel dry weight, endosperm 
starch, and 

apparent amylose (percent) during development of the 16 genotypes 
involving the complete dosage series for the 2 loci. Increasing doses of 
the recessive wx allele from 0 to 3 had no effect on kernel dry weight, 
except when the mutant dose at the ae locus was 3. Similarly, increasing 
doses of the wx allele did not decrease endosperm starch until the mutant 
background dosage at the ae locus was 2 or 3 . In contrast, increasing 
doses of the recessive ae allele decreased kernel dry weight and endosperm 
starch, regardless of the gene dosage at the wx locus. Increasing dosage 
at both loci had definite effects on apparent amylose content, although 
single doses of the recessive allele at either locus were not 
significantly different from no recessive alleles. Two or 3 doses of the 
wx allele significantly decreased apparent amylose, while 2 or 3 doses of 
the ae allele significantly increased apparent amylose, regardless of the 
gene dosage at the other locus. Based on these data and other information 
in the literature it is proposed that the gene product of the Ae allele 
controls the quantity of an effector, possibly citrate, which stabilizes a 
branching enzyme-starch synthetase complex. 

Thus, the enzyme complex is necessary for normal amylopectin production 
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TI Starch synthetases from Vitis vinifera and Zea mays 

AB ADP glucose: a-l,4-glucan a-4-glucosyltransf erases (starch 

synthetases) [9030-10-8] from leaves of V. vnifera and leaves and kernels 
of Z. mays were chromatographed on DEAE-cellulose columns. ADP glucose: 
a-l,4-glucan a-4-glucosyltransf erases (starch synthetases) 
[9030-10-8] from leaves of V. vinifera and leaves and kernels of Z. mays 
were chromatographed on DEAE-cellulose columns. One form of the enzyme 
was present in grape leaves having activity both in the presence and 
absence of primer. Two forms were present in both leaves and kernels of 
maize. The second peak of activity in maize leaves and 
the first peak in maize kernels synthesized a polyglucan in the 
absence of primer. A peak of branching enzyme (Q-enzyme) [9001-97-2] 
occurred between the 2 starch synthetase peaks with both tissues. When 
fractions containing starch synthetase and branching 
enzyme were added to the first leaf starch synthetase peak, up to 
100-fold activation of the unprimed reaction occurred. Branching enzyme 
did not stimulate the unprimed activity of the first kernel peak and no 
branching enzyme could be detected in this peak. The unprimed product was 
a branched polyglucan with mainly a-l,4-links. 
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L12 ANSWER 1 OF 33 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Protein and cDNA sequences of corn gene dulll coding for a starch synthase 
and use 

AB The maize gene dulll (dul) of the present invention is a 

determinant of the structure of endosperm starch. Mutations of dul affect 

the activity of at least two enzymes involved in starch biosynthesis, 

namely the starch synthase, SSII, and the starch 

branching enzyme, SBEIIa. Dul codes for a predicted 

1674 residue protein, and is expressed with a unique temporal 

pattern in endosperm but is undetectable in leaf or root. The size of the 

Dul product and its expression pattern match precisely the known 

characteristics of maize SSII. The Dul product contains two 

different repeated regions in its unique amino terminus, one of which is 

identical to a conserved segment of the starch debranching enzymes. The 

cDNA provided for in the present invention encodes SSII, and mutations 

within this gene affect multiple aspects of starch biogenesis by 

disrupting an enzyme complex containing starch synthase (s), 

starch branching enzyme (s), and possibly 

starch debranching enzyme. 
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L12 ANSWER 2 OF 33 HCAPLUS COPYRIGHT 2010 ACS on STN 
TI The rice actin 2 promoter and intron and their use for plant 
transformation 

AB The current invention provides regulatory regions from the rice actin 2 



gene. In particular, the current invention provides the rice actin 2 
promoter and actin 2 intron. Compns. comprising these sequences are 
described, as well as transformation constructs derived therefrom. 
Further provided are methods for the expression of transgenes in 
plants comprising the use of these sequences. The methods of the 
invention include the direct creation of transgenic plants with the rice 
actin 2 intron and/or promoter directly by genetic transformation, as well 
as by plant breeding methods. The actin 2 sequences of the invention 
represent a valuable new tool for the creation of transgenic plants, 
preferably having one or more added beneficial characteristics. 
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transformation 
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L12 ANSWER 3 OF 33 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Biosynthesis of altered starch in genetically modified plants with 
glycogen branching enzyme gene 

AB A method and compns. for altering starch properties in wheat and 
maize plants, starch obtained by such method, and transgenic 
plants producing such starch, are disclosed. Starch with altered 
properties is produced by introducing a gene construct comprising a 
glycogen branching enzyme coding sequence under the control of a promoter 
directing expression and a terminator. A transit peptide for 
translocation of the glycogen branching enzyme to the plant plastid may 
also be included in the chimeric gene construct. The starch has altered 
processing characteristics, in particular an decreased chain length. A 
chimeric gene containing the High Mol. Weight Glutenin (HMWG) promoter, 

nopaline 



synthase terminator, and the transit-peptide region of the small-subunit 

of the ribulose bisphosphate carboxylase (ssu of Rubisco) gene was 

utilized to direct expression of Escherichia coli glycogen 

branching enzyme (glgB) to wheat and maize. Expression 

of the glgB gene product in wheat and maize grain was detected 

by immunoblot anal. Anal, of the starch from these transgenic wheat and 

maize lines indicated an decrease in chain length, particularly an 

increase in chain length between 5 and 8 glucose units. The above 

parameters indicate a novel wheat and maize starch based on 

expression of the glgB E. coli gene product in transgenic plants. 
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TI Biosynthesis of altered starch in genetically modified plants with 

glycogen branching enzyme gene 
IN Burrell, Michael Meyrick 

PA Advanced Technologies (Cambridge) Limited, UK 
SO PCT Int. Appl., 56 pp. 
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L12 ANSWER 4 OF 33 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Biosynthesis of altered starch in genetically modified plants with 
glycogen synthase gene 

AB A method and compns. for altering starch properties in wheat and 
maize plants , starch obtained by such method, and transgenic 
plants producing such starch, are disclosed. Starch with altered 
properties is produced by introducing a gene construct comprising a 
glycogen synthase coding sequence under the control of a promoter 
directing expression and a terminator. A transit peptide for 
translocation of the glycogen synthase to the plant plastid may also be 
included in the chimeric gene construct. The starch has altered 
processing characteristics, in particular an increased chain length. A 
chimeric gene containing the High Mol. Weight Glutenin (HMWG) promoter, 

nopaline 

synthase terminator, and the transit-peptide region of the small-subunit 
of the ribulose bisphosphate carboxylase (ssu of Rubisco) gene was 
utilized to direct expression of Escherichia coli glycogen 
synthase (glgA) to wheat and maize. Expression of the 
glgA gene product in wheat and maize grain was detected by 
immunoblot anal. Anal, of the starch from these transgenic wheat and 
maize lines indicated an increase in chain length, particularly in 
chain length between 17 and 28 glucose units. Rapid viscometric anal, 
yielded lower peak and final viscosity values (about 30% of control 
values), whereas differential scanning calorimetry values indicated 



increased enthalpy values. The above parameters indicate a novel wheat 

and maize starch based on expression of the glgA E. 

coli gene product in transgenic plants. 
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L12 ANSWER 5 OF 33 HCAPLUS COPYRIGHT 2010 ACS on STN 
TI Starch branching enzyme II (SBEII-1 and 

SBEII-2) isoforms from wheat, cDNA, transgenic plants, and altering starch 

properties for food use 
AB A class of wheat SBEII genes, SBEII-1, recombinant protein 

expression in transgenic plants, and its use in altering 

properties of starch produced by a plant are claimed. Starch properties 
include the gelatinization onset and/or peak temperature The use of such 
starch 

with altered properties in food stuff, particularly bakery products is 

also claimed. CDNA clones for SBEII were isolated and sequenced. Those 

clones were divided into two sub-classes, SBEII-1 and SBEII-2 having 

sequence homol. to maize SBEIIb and SBEIIa, resp. These genes 

were mapped to the long arm of wheat group 2 homologous chromosomes . Some 

of those isoforms were expressed as recombinant protein in 

wheat. Differential scanning calorimetry studies showed that starch 

produced in transgenic wheat transformed with expression 

construct for SBEII displayed higher onset, peak, and end temperature for 



gelatinization . 
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L12 ANSWER 6 OF 33 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Expression control elements from the 5'- and 3 '-regions of genes 

for starch branching enzymes 
AB Regulatory elements from the 5'- and 3 '-flanking regions of maize 

genes for starch branching enzymes (Sbel and Ae) are described for use in 

the expression of foreign genes in transgenic plants. The genes 

show different patterns of expression in tissues of the seed 

during its development and so the regulatory elements may be of use in the 

regulation of foreign gene expression in cereals. The genes 

were cloned by screening a genomic library with PCR products. The Sbel 

gene has a perfectly palindromic G-box in the promoter region while the Ae 

gene had elements resembling metal responsive elements, GC boxes, Hex, and 

I boxes. Functional anal, of the Sbel promoter identified sequences 

responsible for high level transcription and sugar regulation of gene 



expression. It also showed that elements within the transcribed 
region play a role in high level gene expression and that there 
sequences in the 5 '-region that limit gene expression. An 
essential region of 60 bp was identified and shown to bind DNA-binding 
proteins . 
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L12 ANSWER 7 OF 33 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Carbon isotope ratios of amylose, amylopectin and mutant starches 

AB Carbon isotope ratios (expressed as 513C values) were 

determined for various sources of starch and the starch fractions amylose and 

amylopectin. The 513C values of amylose were consistently less 

neg., 0 . 4-2 . 3 . permill . , than those of amylopectin in kernel starch from 

maize (Zea mays) and barley (Hordeum vulgare) and in tuber starch 

from potato (Solanum tuberosum) . Kernel starch isolated from the 

maize mutants wxl and ael, with known genetic lesions in the 

starch biosynthetic pathway, also showed significant differences in 

513C values. Collectively, these results suggest that variation in 

carbon isotope ratios in the amylose and amylopectin components of starch 

may be attributed to isotopic discrimination by the enzymes involved in 

starch biosynthesis. 
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L12 ANSWER 8 OF 33 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Expression of transgenes in plants using promoter and terminator 

sequences from Coix 
AB Methods and compns. for the expression of transgenes in monocot 
plants including maize are disclosed. In the invention, gene 
silencing is avoided by use of monocot-homeologous sequences from plants 
of the genus Coix for transformation. Included in these transgene 
sequences are Coix promoters, enhancers, coding sequences and terminators 
Suitable alternatives to maize-derived transgenes are desirable 
for expression in maize in that homol . -based gene 

silencing can limit or effectively eliminate transgene expression 
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L12 ANSWER 9 OF 33 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Identification of cis-acting elements important for expression 

of the starch-branching enzyme I gene in 

maize endosperm 

AB The genes encoding the starch-branching enzymes (SBE) SBEI, SBEIIa, and 
SBEIIb in maize (Zea mays) are differentially regulated in 
tissue specificity and during kernel development. To gain insight into 
the regulatory mechanisms controlling their expression, we 
analyzed the 5 '-flanking sequences of Sbel using a transient gene 
expression system. Although the 2.2-kb 5 '-flanking sequence 
between -2,190 and +27 relative to the transcription initiation site was 
sufficient to promote transcription, the addition of the transcribed region 
between +28 and +228 containing the first exon and intron resulted in 
high-level expression in suspension-cultured maize 

endosperm cells. A series of 5' deletion and linker-substitution mutants 
identified two critical pos. cis elements, -314 to -295 and -284 to -255. An 
electrophoretic mobility-shift assay showed that nuclear proteins prepared 
from maize kernels interact with the 60-bp fragment containing these 
two elements. Expression of the Sbel gene is regulated by sugar 
concentration in suspension-cultured maize endosperm cells, and the 
region -314 to -145 is essential for this effect. Interestingly, the 
expression of mEmBP-1, a bZIP transcription activator, in 
suspension-cultured maize endosperm cells resulted in a 5-fold 
decrease in Sbel promoter activity, suggesting a possible regulatory role 
of the G-box present in the Sbel promoter from -227 to -220. 
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L12 ANSWER 10 OF 33 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Maize starch synthase gene dul and uses in starch production 

AB Disclosed are the maize dul gene, the encoded starch synthase 

isoenzyme II, and production of starch with recombinant dul-expressing cells 
or transgenic plants. The maize gene dulll (dul) of the present 
invention is a determinant of the structure of endosperm starch. 
Mutations of dul affect the activity of at least two enzymes involved in 
starch biosynthesis, namely the starch synthase, SSII, and the 
starch branching enzyme, SBEIIa. Dul codes 



for a predicted 1674 residue protein, and is expressed with a 

unique temporal pattern in endosperm but is undetectable in leaf or root. 

The size of the Dul product and its expression pattern match 

precisely the known characteristics of maize SSII. The Dul 

product contains two different repeated regions in its unique amino 

terminus, one of which is identical to a conserved segment of the starch 

debranching enzymes. The cDNA provided for in the present invention 

encodes SSII, and mutations within this gene affect multiple aspects of 

starch biogenesis by disrupting an enzyme complex containing starch 

synthase (s), starch branching enzyme (s), and 

possibly starch debranching enzyme (s). 
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L12 ANSWER 11 OF 33 HCAPLUS COPYRIGHT 2010 ACS on STN 
TI Characterization of a gene encoding wheat endosperm starch 
branching enzyme-I 

AB A genomic DNA fragment from Triticum tauschii, the donor of the wheat D 
genome, contains a starch branching enzyme-I 

(SBE-I) gene spread over 6.5 kb. This gene (designated wSBE I-D4) encodes 

an amino acid sequence identical to that determined for the N-terminus of SBE-I 

from the hexaploid wheat (T. aestivum) endosperm. Cognate cDNA sequences 

for wSBE I-D4 were isolated from hexaploid wheat by hybridization 

screening from an endosperm library and also by PCR. A contiguous 

sequence (D4 cDNA) was assembled from the sequence of five overlapping 



partial cDNAs which spanned wSBE I-D4. D4 cDNA encodes a mature 

polypeptide of 87 kDa that shows 90% identity to SBE-I amino acid 

sequences from rice and maize and contains all the residues 

considered essential for activity. D4 mRNA has been detected only in the 

endosperm and is at a maximum concentration mid-way through grain development. 

The 

wSBE I-D4 gene consists of 14 exons, similar to the structure for the 
equivalent gene in rice; the rice gene has a strikingly longer intron 2. The 
3 ' end of wSBE I-D4 was used to show that the gene is located on group 7 
chromosomes. The sequence upstream of wSBE I-D4 was analyzed with respect 
to conserved motifs. 
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L12 ANSWER 12 OF 33 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Molecular cloning and characterization of the Amylose-Extender 

gene encoding starch branching enzyme IIB in 

maize 

AB The amylose-extender (Ae) gene encoding starch-branching 
enzyme lib (SBEIIb) in maize is predominantly 

expressed in endosperm and embryos during kernel development. A 

maize genomic DNA fragment (-2964 to +20485) containing the Ae gene 

was isolated and sequenced. The maize Ae mRNA is derived from 

22 exons distributed over 16914 bp. Twenty-one introns, differing in 

length from 76 bp to 4020 bp, all have conserved junction sequences 

(GT--AG). Sequence anal, of the 5'- and 3 '-flanking regions 

revealed a consensus TATA-box sequence located 28 bp upstream of the 

transcription initiation site as determined by primer extension anal., and a 

putative polyadenylation signal observed 29 bp upstream of the 

polyadenylation site based on cDNA sequence. Genomic Southern blot anal. 

suggests that a single Ae gene is present in the maize genome. 

Promoter activity was confirmed by testing a transcriptional fusion of the 

Ae 5 '-flanking region between -2964 and +100 to a lucif erase reporter gene 

in a transient expression assay using maize endosperm 

suspension cultured cells. 5' deletion anal, revealed that the 111 bp 
region from -160 to -50 is essential for high-level promoter activity. 
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L12 ANSWER 13 OF 33 HCAPLUS COPYRIGHT 2010 ACS on STN 
TI Manipulating the starch composition of potato 

AB A review with 41 refs. Starch can be fractionated into two types of 
glucose polymers: amylose and amylopectin. Amylose consists of 
essentially linear chains of a- ( 1 , 4 ) -linked glucose residues, 
whereas amylopectin is built up from a- ( 1 , 4 ) -linked chains with 
a- ( 1 , 6 ) -linked branches. The composition and fine structure of starch 
are responsible for many of the physicochem. properties and thus dets. its 
industrial uses. Variation in starch structure and composition can be found 
between and within crops. In the latter case it can be found in mutants, 
often resulting from the loss of function of one or more of the genes 
involved in starch biosynthesis. In maize, the most extensively 
studied crop, mutant genotypes are known for nearly every gene identified 
as being involved in starch biosynthesis. Differences in starch composition 
can also be achieved by genetic modifications such as antisense inhibition 
of genes or overexpression of (heterologous) genes. Most examples of 
genetic modification of starch composition are in potato, which can easily be 
transformed. Antisense inhibition of enzymes in the biosynthetic pathway, 
such as ADP glucose phosphorylase (AGP), (granule-bound) starch 
synthase or branching enzyme, lead to an altered 

starch content and/or composition In addition, the introduction and 
expression of bacterial genes, such as genes of the Escherichia 
coli glycogen synthesis pathway, in potato leads to starches with altered 
content, composition, structure and physicochem. properties. Studying the 
physicochem. properties of these altered starches will, together with the 
information obtained by research on starches of mutants, help to clarify 
the precise relationship between structural and functional features of 
starch . 
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L12 ANSWER 14 OF 33 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Analysis of essential histidine residues of maize branching 

enzymes by chemical modification and site-directed mutagenesis 
AB Incubation of maize branching enzyme, mBEI and mBEII, with 100 
|uM diethylpyrocarbonate (DEPC) rapidly inactivated the enzymes. 
Treatment of the DEPC-inactivated enzymes with 100-500 raM hydroxylamine 
restored the enzyme activities. Spectroscopic data indicated that the 
inactivation of BE with DEPC was the result of histidine modification. 
The addition of the substrate amylose or amylopectin retarded the enzyme 
inactivation by DEPC, suggesting that the histidine residues are important 
for substrate binding. In maize BEII, conserved histidine 



residues are in catalytic regions 1 (His320) and 4 (His508). His320 and 
His508 were individually replaced by Ala via site-directed mutagenesis to 
probe their role in catalysis. Expression of these mutants in 
E. coli showed a significant decrease of the activity and the mutant 
enzymes had Km values 10 times higher than the wild type. Therefore, 
residues His320 and His508 do play an important role in substrate binding. 
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L12 ANSWER 15 OF 33 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Genomic organization and promoter activity of the maize 
starch branching enzyme I gene 

AB Starch branching enzymes (SBE) which catalyze the formation of 

a-l,6-glucan linkages are of crucial importance for the quantity and 

quality of starch synthesized in plants. In maize (Zea mays 

L.), three SBE isoforms (SBEI, Ila and lib) have been identified and shown 

to exhibit differential expression patterns. As a first step 

toward understanding the regulatory mechanisms controlling their 

expression, the authors isolated and sequenced a maize 

genomic DNA (-2190 to +5929) which contains the entire coding region of 

SBEI (Sbel) as well as 5 ' -and 3'-flanking sequences. Using this clone, 

the authors established a complete genomic organization of the 

maize Sbel gene. The transcribed region consists of 14 exons and 

13 introns, distributed over 5.7 kb. A consensus TATA-box and a G-box 

containing a perfect palindromic sequence, CCACGTGG, were found in the 

5 '-flanking region. Genomic Southern blot anal, indicated that two Sbel 

genes with divergent 5 '-flanking sequences exist in the maize 

genome, suggesting the possibility that they are differentially regulated. 

A chimeric construct containing the 5'-flanking region of Sbel (-2190 to +27) 

fused to the (3-glucuronidase gene (pKGlOl) showed promoter activity 

after it was introduced into maize endosperm suspension cells by 

particle bombardment. 
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TI Altering starch structure and functionality by manipulating 
expression of starch biosynthetic enzymes. 

AB Starch functionality is a product of the fine structure of a given starch 
polymer. This structure is a result of the concerted action of several 
starch synthases, starch branching enzymes and starch debranching enzymes. 
To examine the relationship between starch polymer structure and starch 
functionality we are using transgenic approaches to control the 
expression of genes encoding starch biosynthetic enzymes and 
examine the impacts of altered gene expression on starch 
structure and functionality. We have isoalted and characterized 
maize cDNAs encoding Starch Branching Enzymes I and lib (SBE I 
SBEIlb) and generated transgenic maize plants carrying 
constructions for under and over expression of these two genes. 
The effects of altered branching enzyme 
expression on starch polymer structure and starch 
functionality will be presented. 
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TI Starch granule-associated protein and transgenic plants producing starch 

with altered viscosity and phosphate content 
AB Nucleic acid mols. are described encoding a starch granule-bound protein 

from potato and maize as well as methods and recombinant DNA 

mols. for the production of transgenic plant cells and plants synthesizing a 
modified starch. Potato and maize cDNAs for a starch 

granule-associated protein were cloned and sequenced. Transgenic potatoes 
expressing an antisense version of the potato cDNA produced starch with 
.apprx.50% lower phosphate content and with altered gelling properties. 
When the starch granule-associated protein cDNA was expressed in 
Escherichia coli, glycogen with higher than normal phosphate content was 
produced . 
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TI Promoter of wheat wbel gene for expressing foreign genes in 

monocotyledonous plants 
AB A DNA fragment for directing the expression of foreign or 

endogenous genes or RNA in cells of raonocot plants. The fragment 

comprises a sequence corresponding to a first part of a putative type I 

starch branching enzyme gene (wbel) present in 

wheat and a 5 '-region upstream of the gene, or a part of the sequence that 

is effective for increasing the expression of the foreign or 

endogenous gene in the plant cells. The indicated sequence contains two 

promoter regions, PI and P2 . A DNA fragment effective to increase 

expression comprises at least one of the promoter regions, or an 

effective part. The fragment can be obtained from a genomic library of 

wheat and can be fused to suitable genes and markers and inserted into 

suitable vectors for expression in transgenic monocot plants. 

The P2 promoter, found in the second intron, was 2-4 times more active in 

wheat, barley, oat and maize cells that the P1-P2 combination. 
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L12 ANSWER 19 OF 33 HCAPLUS COPYRIGHT 2010 ACS on STN 
TI Characterization of dulll, a maize gene coding for a novel 
starch synthase 

AB The maize dulll (dul) gene is a determinant of the structure of 

endosperm starch, and dul-mutations affect the activity of two enzymes 
involved in starch biosynthesis, starch synthase II (SSII) and 
starch branching enzyme Ila (SBEIIa) . Six 

novel dul-mutations generated in Mutator-active plants were identified. A 
portion of the dul locus was cloned by transposon tagging, and a nearly 
full-length Dul cDNA sequence was determined Dul codes for a predicted 
1674-residue protein, comprising one portion that is similar to SSIII of 
potato, as well as a large unique region. Dul transcripts are present in 
the endosperm during the time of starch biosynthesis, but the mRNA was 
undetectable in leaf or root tissue. The predicted size of the Dul gene 
product and its expression pattern are consistent with those of 
maize SSII. The Dul gene product contains two repeated regions in 
its unique N terminus. One of these contains a sequence identical to a 
conserved segment of SBEs. We conclude that Dul codes for a starch 
synthase, most likely SSII, and that secondary effects of dul-mutations, 
such as reduction of SBEIIa, result from the primary deficiency in this starch 
synthase . 
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L12 ANSWER 20 OF 33 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Comparing the properties of Escherichia coli branching enzyme and 

maize branching enzyme 
AB Escherichia coli glycogen branching enzyme (GBE) and 

maize starch branching enzymes I (SBEI) and II (SBEII) 
were expressed in E. coli and purified. E. coli GBE branched 
amylose at a higher rate than did SBEII, but branched amylose at a lower 
rate than did SBEI. Similar to SBEI, GBE branched amylopectin at a lower 
rate than did SBEII. High-performance anion-exchange chromatog. anal, of 
the branched products produced by BE revealed the min. chain length (cl) 
required for branching. While GBE and SBEII showed the same min. cl [d.p. 
(dp) 12] required for branching, SBEI had a slightly higher min. cl (dp 
16) requirement for branching. The major differences between GBE and SBE 
are their specificities in terms of the size of chains transferred. In 
comparison with SBE, GBE had a much narrower size range of chains 
transferred and transferred mainly shorter chains. While SBEI and SBEII 
produced a large number of chains ranging from dp 6 to over dp 30, GBE 



predominantly transferred chains ranging from dp 5 to 16 and produced only 
a very small number of long chains with dp greater than 20. Although it has 
been reported that SBEI and SBEII preferentially transfer longer and 
shorter chains, resp. (1), this study further defines the differences 
between SBEI and SBEII in the size of chains transferred. SBEI 
predominantly transfers longer chains with dp greater than 10, while 
producing few shorter chains with dp 3 to 5 . In contrast, SBEII 
preferentially transfers smaller chains with dp 3 to 9, with the most 
abundant chains being dp 6 and 7. The significance of min. chain-length 
requirement by SBE is discussed in setting the invariant size of 
amylopectin cluster size (9 nm) . 

AN 1997:347385 HCAPLUS «LOGINID : : 20100610» 

DN 127:46831 

OREF 127:8835a, 8838a 

TI Comparing the properties of Escherichia coli branching enzyme and 

maize branching enzyme 
AU Guan, Hanping; Li, Ping; Imparl-Radosevich, Jennifer; Preiss, Jack; 

Keeling, Peter 

CS ExSeed Genetics, Agronomy Dep., Iowa State Univ., Ames, IA, 50011, USA 
SO Archives of Biochemistry and Biophysics (1997), 342(1), 92-98 

CODEN: ABBIA4; ISSN: 0003-9861 
PB Academic 
DT Journal 
LA English 

OSC.G 43 THERE ARE 43 CAPLUS RECORDS THAT CITE THIS RECORD (43 CITINGS) 

RE.CNT 28 THERE ARE 28 CITED REFERENCES AVAILABLE FOR THIS RECORD 

ALL CITATIONS AVAILABLE IN THE RE FORMAT 

L12 ANSWER 21 OF 33 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Isolation, characterization and expression analysis of a 

starch branching enzyme II cDNA from wheat 
AB A full-length cDNA (2970 bp) encoding a starch branching 

enzyme II (SBEII; EC 2.4.1.18) in wheat (Triticum aestivum L. cv 
Fielder) kernel was isolated from a cDNA library. The translated region 
of the cDNA predicted a 823 amino acid primary product with a mol. mass of 
91.4 kDa. A 54 amino acid transit peptide was postulated to be cleaved 
from the pre-protein to give a 769 amino acid (85.4 kDa) mature 
polypeptide, which showed extensive sequence similarity to SBEII sequences 
characterized from maize, rice and pea. Expression of 

the isolated cDNA in a BE-deficient E. coli strain demonstrated that it 
encoded a functional BE. RNA anal, of Sbe2 gene expression 
during seed development revealed that Sbe2 mRNA levels were highest in 
young kernels (5-10 days post-anthesis ) and declined as the kernels 
matured . 
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TI Differential expression and properties of starch- 
branching enzyme isoforms in developing wheat endosperm 

AB Three forms of starch-branching enzyme (BE) 

from developing hexaploid wheat (Triticum aestivum) endosperm have been 
partially purified and characterized. Immunol, cross-reactivities 
indicate that two forms ( WBE-IAD, 88 kDa, and WBE-IB, 87 kDa) are related 
to the maize BE I class and that WBE-II (88 kDa) is related to 
maize BE II. Comparison of the N-terminal sequences from WBE-IAD 
and WBE-II with maize and rice BEs confirms these relationships. 
Evidence is presented from the anal, of nullisomic-tetrasomic wheat lines 
demonstrating that WBE-IB is located on chromosome 7B and that the WBE-IAD 
fraction contains polypeptides that are encoded on chromosomes 7A and 7D. 
The wheat endosperm BE classes are differentially expressed 
during endosperm development. WBE-II is expressed at a constant 
level throughout mid and late endosperm development. In contrast, WBE-IAD 
and WBE-IB are preferentially expressed in late endosperm 

development. Differences are also observed in the kinetic characteristics 
the enzymes. The WBE-I isoforms have a 2- to 5-fold higher affinity for 
amylose than does WBE-II, and the WBE-I isoforms are activated up to 
5-fold by phosphorylated intermediates and inorg. phosphate, whereas 
WBE-II is activated only 50%. The potential implications of this 
activation of BE I for starch biosynthesis are discussed. 
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TI Evolutionary conservation and expression patterns of 

maize starch branching enzyme I and 

lib genes suggest isoform specialization 
AB Expression of the maize (Zea mays L.) starch 

branching enzyme (SBE) genes Sbel and Sbe2 were 

characterized during kernel development and in vegetative tissues. The 
onset of Sbel and Sbe2 expression during endosperm development 
was similar to that of other genes involved in starch biosynthesis (Wx, 
Sh2 and Bt2). However, the expression of Sbe2 peaked earlier 
than that of Sbel in developing endosperm and embryos resulting in a shift 
in the ratio of Sbel to Sbe2 relative message levels during kernel and 
embryo development. Transcripts hybridizing to the Sbe2 probe were not 
detectable in leaves kernel and embryo development. Transcripts 
hybridizing to the Sbe2 probe were not detectable in leaves or roots which 
nonetheless have SBEII enzymic activity, suggesting that there may be 
another divergent SBEII-like gene(s) in maize. A similar 
expression pattern is shared between the maize genes and 

related genes in pea, which together with their evolutionary conservation, 
suggests that the SBE isoforms may play unique roles in starch 
biosynthesis during plant development. 
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maize starch branching enzyme I and 

lib genes suggest isoform specialization 
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TI Two closely related cDNAs encoding starch branching 
enzyme from Arabidopsis thaliana 

AB Two starch branching enzyme (SBE) cDNAs were 

identified in an Arabidopsis seedling hypocotyl library using 
maize Sbel and Sbe2 cDNAs as probes. The two cDNAs have diverged 
5', and 3' ends, but encode proteins which share 90% identity over an 
extensive region with 70% identity to maize SBE lib. Genomic 
Southern blots suggest that the two cDNAs are the products of single, 
independent genes, and that addnl., more distantly related SBE genes may 
exist in the Arabidopsis genome. The two cDNAs hybridize to transcripts 
which show similar expression patterns in Arabidopsis vegetative 
and reproductive tissues, including seedlings, inflorescence rachis, 
mature leaves, and flowers. This is the first report of the 
identification of cDNAs encoding two closely related starch branching 
enzymes from the same species. 
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enzyme from Arabidopsis thaliana 
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TI Allelic analysis of the maize amylose-extender locus suggests 

that independent genes encode starch-branching enzymes Ila and lib 
AB Starch branching enzymes (SBE) catalyze the formation of 

a-l,6-glucan linkages in the biosynthesis of starch. Three distinct 
SBE isoforms have been identified in maize (Zea mays L.) 
endosperm, SBEI, Iia, and lib. Independent genes have been identified 
that encode maize SBEI and lib; however, it has remained 
controversial as to whether SBEIIa and lib result from 

post-transcriptional processes acting on the product of a single gene or 
whether they are encoded by sep. genes. Thus, 16-isogenic lines carrying 
independent alleles of the maize amylose-extender (ae) locus, 
the structural gene for SBEIIb, were analyzed. At 22 days after 
pollination ae-Bl endosperm expressed little She2b 

(ae) -hybridizing transcript, and as expected, ae-Bl endosperm also lacked 
detectable SBEIIb enzymic activity, . Also, ae-Bl endosperm contained 



SBEIIa enzymic activity, strongly supporting the hypothesis that endosperm 
SBEIIa and lib are encoded by sep. genes. Furthermore, addition to encoding 
the predominant Sbe2b-hybridizing message expressed in 
endosperm, the ae gene also encodes the major She2b-like transcript 
expressed in developing embryos and tassels. 
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TI Starch branching enzymes belonging to distinct enzyme families are 
differentially expressed during pea embryo development 

AB CDNA clones for two isoforms of starch branching 

enzyme (SBEI and SBEII) have been isolated from pea embryos and 
sequenced. The deduced amino acid sequences of pea SBEI and SBEII are 
closely related to starch branching enzymes of maize, rice, 
potato and cassava and a number of glycogen branching enzymes from yeast, 
mammals and several prokaryotic species. In comparison with SBEI, the 
deduced amino acid sequence of SBEII lacks a flexible domain at the 
N-terminus of the mature protein. This domain is also present in 
maize SBEII and rice SBEIII and resembles one previously reported 
for pea granule-bound starch synthase II (GBSSII) . However, in each case 
it is missing from the other isoform of SBE from the same species. On the 
basis of this structural feature (which exists in some isoforms from both 
monocots and dicots) and other differences in sequence, SBEs from plants 
may be divided into two distinct enzyme families. There is strong 
evidence from our own and other work that the amylopectin products of the 
enzymes from these two families are qual . different. Pea SBEI and SBEII 
are differentially expressed during embryo development. SBEI is 
relatively highly expressed in young embryos while maximum 
expression of SBEII occurs in older embryos. The differential 
expression of isoforms which have distinct catalytic properties 
means that the contribution of each SBE isoform to starch biosynthesis 
changes during embryo development. Qual. measurement of amylopectin from 
developing and maturing embryos confirms that the nature of amylopectin 
changes during pea embryo development and that this correlates with the 
differential expression of SBE isoforms. 
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TI Expression of branching enzyme II of maize endosperm 
in Escherichia coli 

AB A cDNA clone encoding maize branching enzyme II (BEII) has been 
independently isolated from a maize endosperm cDNA library. The 
deduced protein sequence of maize BEII was compared with that of 
BE from diverse sources. The gene encoding mature BEII of maize 
endosperm has been expressed in E. coli using the T7 promoter. 
The expressed BEII was purified to near homogeneity so that 
amylolytic activity and bacterial BE could be completely eliminated from 
the BE preparation The expressed enzyme showed very similar 
properties to those of bEII purified from developing maize 

endosperm. This result confirmed our earlier report that BEII had a lower 
rate of branching amylose and the rate of branching amylopectin was twice 
that of branching amylose. This study also showed a greater advantage of 
purifying BEII from the bacterial expression system than from 
developing maize endosperm. Most importantly, this study has 
established a useful tool to study the structure-function relationships of 
the maize BE using site-directed mutagenesis. 
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TI Genetic isolation, cloning, and analysis of a Mutator-induced, dominant 
antimorph of the maize amylose extenderl locus 

AB The authors report the genetic identification, mol. cloning, and 

characterization of a dominant mutant at the amylose extenderl locus, 
Ael-5180. The identities of the authors' clones are corroborated by their 
ability to reveal DNA polymorphisms between seven wild-type revertants 
from Ael-5180 relative to the Ael-5180 mutant allele and between four of 
five independently derived, Mutator (Mu) -induced recessive ael alleles 
relative to their resp. wild-type progenitor alleles. The Ael-5180 
mutation is associated with two Mul insertions flanked by complex 
rearrangements of ael-related sequences. One of the Mul elements is 
flanked by inverted repeats of ael-related DNA of at least 5.0 kb in 
length. This Mul element and at least some of this flanking inverted 
repeat DNA are absent or hypermethylated in six of seven wild-type 
revertants of Ael-5180 that were analyzed. The second Mul element is 
flanked on one side by the 5.0-kb ael-specific repeat and on the other 
side by a sequence that does not hybridize to the ael-related repeat 
sequence. This second Mul element is present in revertants to the wild 
type and does not, therefore, appear to affect ael gene function. A 
2 . 7-kb ael transcript can be detected in wild-type and homozygous ael-Ref 
endosperms 20 days after pollination. This transcript is absent in 
endosperms containing one, two, or three doses of Ael-5180. This result is 
consistent with a suppression model to explain the dominant gene action of 



Ael-5180 and establishes Ael-5180 as an antimorphic allele. Homozygous 
wild-type seedlings produce no detectable transcript, indicating some 
degree of tissue specificity for ael expression. Sequence 
analyses establish that ael encodes starch branching 
enzyme II. 
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TI Modulating the quantity and quality of starch synthesis in plants by 
placing the gene for a starch-metabolizing enzyme under control of a 
regulated promoter 

AB A method of producing a plant with switchable starch-synthesizing ability 
by stably incorporating a target gene for an enzyme involved in a starch 
or glycogen biosynthetic pathway and under the control of a regulated 
promoter into the genome of a recipient plant. A plant with controllable 
starch-synthesizing ability may have switchable starch yield, and/or 
switchable starch quality. Starch or glycogen biosynthetic enzymes 
include soluble starch synthase, branching enzyme 

, glycogen synthase, ADP-glucose pyrophosphorylase, self -glucosylating 
protein, glycogenin and amylogenin. DNA constructs for use in this method 
are described, as well as plants transformed with said DNA constructs, the 
seeds and progeny of such plants, and hybrids whose pedigree includes such 
plants. The examples demonstrate the functioning of the chemical-inducible 
promoter of the gene for the 27 kd subunit of glutathione-S-transf erase II 
in maize endosperm and discuss the construction of appropriate 
expression vectors. 
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L12 ANSWER 30 OF 33 HCAPLUS COPYRIGHT 2010 ACS on STN 
TI Expression of branching enzyme I of maize endosperm in 
Escherichia coli 

AB The gene encoding for mature branching enzyme (BE) I (BEI) of 
maize (Zea mays L.) endosperm has been expressed in 
Escherichia coli using the T7 promoter. The expressed BEI was 
purified to near homogeneity so that amylolytic activity and bacterial BE 
could be completely eliminated from the BE preparation The recombinant enzyme 
showed properties very similar to those of BEI purified from developing 
maize endosperm with respect to branching amylose and amylopectin. 
This result confirmed the authors' earlier report that maize 
endosperm BEI had a higher rate of branching amylose and a much lower rate 
(less than 10% of that of branching amylose) of branching amylopectin. 
This study also showed a great advantage in purifying BE from the 
bacterial expression system rather than from developing 
maize endosperm. Most important, this study has established the 
system with which to study the structure-function relationships of the 
maize BEI using site-directed mutagenesis. 
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TI Comparison of soluble starch synthases and branching enzymes from leaves 
and kernels of normal and amylose-extender maize 

AB Soluble starch synthases (SS) and branching enzymes (BE) from 20-day-old 
maize leaves and 22-day-old seeds of normal and amylose-extender 
(ae) were purified by DEAE-cellulose chromatog. Elution profiles of leaf 
exts. showed 1 major SS and 2 BE fractions from both genotypes. The SS 
fractions from normal and ae leaf exts. were capable of citrate-stimulated 
starch synthesis and had different reaction rates with various primers. 
The 2 BE fractions from normal leaf exts. differed significantly from each 
other but not when compared to the same BE from ae . Comparison of BE 
fractions from ae and normal leaves showed no differences based on 
chromatog., kinetic, and immunol. properties. Comparison of the leaf 
enzymes with endosperm enzymes showed major differences. Leaf exts. did 
not contain SSII or BEI lb observed in endosperm exts. Developing ae 
endosperm lacked BEI lb activity and ae was the structural gene for BEI lb . 
The tissue-specific expression of BEIIb in the endosperm 
provided the basis for explaining the tissue-specific expression 
of ae. It was proposed that as BEIIb is expressed in the 
endosperm, but not leaves, allelic substitution at the ae locus modifies 
only endosperm starch synthesis. 
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L12 ANSWER 32 OF 33 HCAPLUS COPYRIGHT 2010 ACS on STN 
TI Maize leaf and kernel starch synthases and starch branching 
enzymes 

AB Soluble starch synthases and branching enzymes were partially purified from 
developing leaves and kernels of maize using DEAE-cellulose 
chromatog. One form of starch synthase and 2 forms of branching enzyme 
were detected in leaves as compared to 2 forms of starch synthase and 3 
forms of branching enzyme isolated from the kernels. The starch synthase 
fraction from the leaves and the 1st starch synthase fraction from the 
kernels showed greater activity in reactions containing various glycogens as 
primers than in those containing amylopectin. In addition, both were capable 

of 

synthesizing a polyglucan in the absence of an added primer but in the 
presence of Na citrate and bovine serum albumin (citrate-stimulated starch 
synthesis) . The 2nd starch synthase fraction from kernels showed greater 
activity with amylopectin as primer and had no citrate-stimulated 
activity. The leaf enzyme and endosperm starch synthase I are suggested 
to be the same enzyme and constitutively expressed. Branching 
enzymes from leaves and kernels differed not only in their elution 
profiles but also their stimulation of phosphorylase a (assay A) and 
amylose branching (assay B) activities. A minor branching enzyme fraction 
from leaves (leaf branching enzyme I) eluted from the DEAE-cellulose 
column after the addition of a salt gradient, whereas branching enzyme I from 
kernels eluted in the buffer wash prior to the application of the 
gradient. However, the ratios of assay A to assay B suggested that 
branching enzyme I from leaves was catalytically similar to branching 
enzyme I from the kernels. The major leaf branching enzyme (branching 
enzyme II) eluted at the same position from the DEAE-cellulose column as 
endosperm branching enzyme Ila. These enzymes had similar ratios of 
activity (assay A/assay B) . The cross-reaction of leaf branching enzymes 
with antisera prepared against maize endosperm branching enzymes 
in immunodiffusion expts. and enzyme activity neutralization expts. 
further demonstrated the relationship of the leaf and endosperm branching 
enzymes . 
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TI Evidence for independent genetic control of the multiple forms of 

maize endosperm branching enzymes and starch synthases 
AB Soluble starch synthase and starch-branching enzymes in exts. from kernels of 

4 corn genotypes were compared. Exts. from normal (nonmutant) corn were 

found to contain 2 starch synthases and 3 branching 



enzyme fractions. The different fractions could be distinguished 

by chromatog. properties and kinetic properties under various assay 

conditions. Kernels homozygous for the recessive amylose-extender (ae) 

allele were missing branching enzyme lib. In addition, the 

citrate-stimulated activity of starch synthase I was reduced. This 

activity could be regenerated by the addition of branching enzyme to this 

fraction. No other starch synthase fractions were different from normal 

enzymes. Exts. from kernels homozygous for the recessive dull (du) allele 

were found to contain lower branching enzyme Ila and 

starch synthase II activities. Other fractions were not different 

from the normal enzymes. Anal, of exts. from kernels of the double mutant 

ae du indicated that the 2 mutants act independently. Branching enzyme 

lib was absent and the citrate-stimulated reaction of starch synthase I 

was reduced but could be regenerated by the addition of branching enzyme (ae 

properties) and both branching enzyme Ila and 

starch synthase II were greatly reduced (du properties) . Starch 
from ae and du endosperms contains higher amylose (66 and 42%, resp.) than 
normal endosperm (26%) . In addition, the amylopectin fraction of ae starch 
is less highly branched than amylopectin from normal or du starch. The 
above observations suggest that the alterations of the starch may be 
accounted for by changes in the soluble synthase and branching enzyme 
fractions . 
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